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Department of Pathology, Northwestern University 
Medical School 


PATHOGENESIS OF PNEUMONIA 

A RICH new lund of information has been acquired during 
the past two decades in the field of inflammatory reactions in 
the lung, 3'et considerably more work must be done before 
effective prophylactic control of pneumonia or its satisfactory 
rational therapy will be possible. Much of the knowledge 
that has been gained during this period has been acquired 
through experimental work on laboratory animals and a con- 
siderable part, even at this late date, has been obtained by 
painstaking study of postmortem material, correlated with 
careful clinical laboratory observations. 

No final conclusions with regard to pathogenesis can be 
drawn from the results of animal experimentation unless these 
results coincide exactly with observations made on human 
material. Fortunately there are three genera of laboratory 
animals which appear to be suitable for pneumonia experiments 
in that their tissues have a susceptibility to infection with the 
various tjqies of pneumococci which is closely similar to that 
of the human being. Of these three, the monkey, the dog and 
the rat, the monkey appears to have the least ability to 
localize pneumococcus infections of the lung and in this biologic 
reaction is less similar to man than the other two. The differ- 
ence may be more apparent than real however, since different 
methods of inoculation have been used by different workers and 
their results have varied accordingly. As an example, the work 
of Blake and CeciP may be cited. These workers used the 
Macacus syrichtjis and Cebtis capitchius monkeys and inocu- 
lated the lungs by injecting, small doses of pneumococcus cul- 
tures between Uie tracheal cartilages, depending upon gravity 
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and chance for the distribution of the infecting dose in the 
lungs. As a result the pneumococci were distributed rather 
wddely, sometimes on one side, sometimes on the other and 
sometimes on both sides but most of the culture remained in 
contact witli the mucosa of the large bronchi in the region of 
the hilus. The percentage of successful infections was fairly 
high (thirty-two times with 37 normal monkeys) but the de- 
layed development of lobar consolidation, the distribution of 
tlie lesions and their interstitial character are sufficient proof 
that these lesions were not all of the lobar or croupous type of 
pneumonia which is most commonly seen in the human adult. 
The lesions were frequently multiple, usually arose from the 
region of the hilus and fully developed lobar consolidation re- 
quired from six to nine days. Shobl and Scllards" who repeated 
and confirmed their work observed that the lesions produced 
b\’ this method were of the nature of confluent bronchopneu- 
monia. On the other hand, Francis and Terrell, using the 
Java monkey {Macaetts cytwmolgos) injected the infective 
inoculum far down into the bronchus in the majority of tlieir 
experiments and observed the development of lobar pneumonia 
which was fully developed in three days and, clinically at least, 
much more nearly resembled the disease in man. Frequent ob- 
servations with .T-ray showed that the lesions wliich ap[)eared 
after inoculation far out in the terminal bronchi by the mcthorl 
devised bv Terrell, Robertson and Cogge^hall' v.ere locaterl in 
the peripheral portions of the lung and spread toward the 
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of 19 Macaciis syrkhtus monkeys but found that large do:e: 
of culture were necessary to infect these animals m their 
natural environment. It appears then that m general the 
monkey is not an ideal animal for experimental investiption 
of the problems in pneumonia. The rabbit, the guinea-pig and 
the mouse are far less suitable since they show little or no 
tendency to localize pneumococcic infection in the lung and 
usually die from septicemia before any well-developed, local 
inflammatorjf response is evident. Only after partial immu- 
nization as in the experiments of Wadsworth' or after forcible 
insufflation of massive doses of pneumococci®- is it 

possible to produce pneumonia in rabbits and even so the 
lesions are of die nature of a patchy pneumonia which fre- 
quently becomes confluent in one or more lobes. 

While all of these experiments are valuable and indispens- 
able for tire better understanding of inflammatory responses in 
the lung, they are not directly applicable to the problem of 
pathogenesis, especially as regards the earliest stages, in Uie 
clinical-pathologic entity of lobar (croupous or parenchymat- 
ous) pneumonia in man. For this purpose, studies of the early 
stages of the disease in the human lung are obviously tlie 
most valuable of all but material for this is all too difficult to 


obtain. Of the recent studies on postmortem material, 
Loeschcke^® has published the most complete observations. 
Robertson and Uhley^^ have studied material from carefully 
observed cases of pneumonia but principally from later stages 
of the disease. Curphey^® has attempted to study the histo- 
patholog>^ of the various stages of development of the pneu- 
monic lesions by the biopsy method. 


By comparison of the incomplete observations on the rela- 
tively scanty human material, stage by stage, with data from 
the more complete and better controlled experimental pneu- 
monia in laboratory animals, it seems to this observer that the 
histopathology of the earliest stages of pneumonia in dogs^“ 
and in rats^' corresponds most closely with that of man. The 
monkey is not included with these principally because the pub- 
lished studies on the early stages of development of the dis- 
e^<e are entirely inadequate. Blake and Cecil studied what 
lhe> considered the earliest lesions in only 6 monkeys and 
mos of these had died of pneumococcic septicemia before 
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consolidation had begun in the infected lung. The tendency of 
the monkey to develop septicemia of a high order after intra- 
pulmonary inoculation of virulent pneumococci renders this 
animal a relatively poor subject for experiments of this kind, 
at least by the methods that have been employed up to tlic 
present time. 

The concept of pathogenesis that is presented in this paper 
is, therefore, based upon the material obtained from post- 
mortem examination of closely observed clinical material and 
from e.xperimental studies of the dog and the rat, with the 
principles of inflammatory responses, established by various 
e.xperimental methods, constant!}' in mind. 

THE INFECTING AGENT 

The great majority of cases of lobar or parenchymatous 
pneumonia as distinguished from bronchopneumonia or patchy 
pneumonia, are caused by virulent strains of pneumococci and 
of these, 67 per cenT® or more’'’- are caused by the fixed 
specific Trpes I, II and III. Rare cases arc aiu.-^cd by 
Bacillus mucostis capsulatus, streptococci, staphylococci and 
Hactnophilus influenzae but for the purposes of this discus- 
sion the pneumococcus will be considered as the causative agent 
of lobar pneumonia. 
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vidual to localize tlie infection through natural resistance or 
specific immunity. For the initiation of a progressive lesion 
the size of tlie dose is less important than \arulence for, under 
favorable environmental conditions, as wall be pointed out 
later, extremely small doses of virulent cocci are capable ot 
initiating just as extensive lesions as are large doses. • 

However, tire development and spread of the initial teion is 
more prompt with the larger doses'*’ and the result is more 
frequently fatal. 

ROUTE OF INFECTION 

It is now generally accepted that the route of infection is 
through the respiratory tract. Virulent pneumococci reach the 
upper respiratory tract by direct contact or droplet infection, 
later to be aspirated with mucous secretions into the small 
bronchi and alveolar ductules. Less commonly tlie infectious 
material may reach the periphery of the lung by direct inhala- 
tion of droplets. This latter method seems less likely in view 
of the numerous unsuccessful attempts experimentally to infect 
laboratory animals by exposing them to a spray of pneumo- 
coccus cultures or by spraying the bouillon cultures directly 
into the nose or pharynx. Yet these experiments are by no 
means always unsuccessful and occasionally a laboratory 
worker is accidentally infected in this way.-^ When, on tlie 
other hand, idrulent cultures are mixed with mucus or purified, 
sterile mucin^- or a viscous starch paste^ and injected well 
dovm into the small bronchi whence the animal cannot imme- 
diately cough it out, pneumonia results in practically 100 per 
cent of cases. The viscous substance prevents immediate 
phagocytosis of the^ bacteria either by preventing opsonization 
of the pneumococci-^ or by mechanical hindrance of the phago- 
cytes from contact with them since neither polymorphonuclear 
cells nor macrophages can enter such a medium readily.-^ At 
the same time such a menstruum tends to prevent a rapid 
scattering of the bacteria and it is known that a certain con- 
centration of pneumococci and their products is essential for 
the initiation of die lesion, the reason for which will be ex- 
plained later in detail. 

Intravenous, subcutaneous or intraperitoneal injections of 
pneumococci never give rise to pneumonia. Animals which are 
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not resistant to pneumococci succumb to septicemia and liighly 
resistant animals (dog and rat) recover rvdtliout any localizing 
lesion in the lungs. Some \vriters hav'c maintained that lobar 
pneumonia is hematogenous in origin but no experimental 
evidence and no cogent clinical or morphologic grounds have 
been presented to support such a theory. The chief basis for 
the belief is the fact that pneumococci arc sometimes found 
in the blood of patients suffering from pneumonia before there 
are any clinical signs of the disease. The experimental work 
has furnished an adequate explanation for this observation in 
showing that there is frequently a transient bacteremia which 
appears within a few hours after inoculation of the lung and 
usually disappears with the inflammatory localization of the 
infection. I'he recognition of very early pneumonic lesions 
with the aid of .r-ray e.xamination in clinical cases and in ex- 
perimental pneumonia in the larger animals’’’ '• has largely 
discredited the theory of hematogenous origin. 

That an infection of the bronchi and peribronchial fibrous 
tissue with involvement of and spread through the lymphatics 
may precede the exudative response in the [larenchyma of the 
lung in some cases there can be little doubt for it is supported 
by both clinical and experimental evirlence; but in the majority 
of cases such a lesion assumes the form of a bronchopneumonia 
or central (hilar) lesion which may spread peripherally to in- 
volve one or more lobes.'-"’ These forms are more commonly 
encountered in children than in adults. This mechanism is ob- 
served in e.xpcrimental animals when liquid cultun - are allowed 
to trickle doum the trachea and lodc'e on the muco-a of the 
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route (aspiration of infectious material through bronchi and 
bronchioles into parenchyma near periphery of lung) and con- 
sidered by tire writer to be the common mechanism in lobar 
pneumonia in man, that will be described, stage by stage, in the 
paragraphs on the development of the lesion. 

PREDISPOSING FACTORS IN THE HOST 
It has been pointed out in previous discussion that no 
special procedures such as chilling the animal, partial immuni- 
zation, sensitization or otlier means of altering the reactivity 
of the tissues need to be used in the experimental production 
of pneumonia in suitable animals.^’ This conforms 

isith the usual experience in clinical work. The disease gen- 
erally occurs in a previously healtliy lung and in an otherwise 
healtliy individual but sometimes the onset is preceded by a 
minor disturbance of the upper respiratory tract such as 
corj'za,^^' with several hours or at most a few days of 
minor disability. Previous infection with sensitization of the 
lung has been assumed by some-® but sensitization to pneu- 
mococci as shown by reactivity of the skin, which has been 
shovim to be fairly well correlated with reactivity of the 
lung,^®’ is not found to be present in human subjects until 
the stage of recovery.®®' Lauche®® contended tliat since in- 
fants under five months of age rarely are the victims of lobar 
pneumonia, it must be due to their lack of sensitization to 
pneumococci. He further assumed that as individuals grow 
older they come in contact with pneumococci from time to time 
and become sensitized by mild unrecognized infections, thus 
preparing the lung for a time when it may become infected with 
a potent dose, resulting in a major inflammatory response. He 
regards the rapid onset of pneumonia as an allergic response to 
infection occurring in a sensitized individual. If this were true, 
a large proportion of the population should be found to be 
sensitive to one or more tj^es of pneumococci whereas specific 
sensitization in patients not recently recovered from pneumonia 
las been demonstrated with considerable frequency in only a 
small group of patients suffering from various diseases®^ and 
m these a recent pneumococcic infection had not been excluded. 

Furthermore, if hj'perergy or increased reactivity of the 
ung were the most important factor in enhancing the rapid 
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development of the exudative lesion which follows infection, 
an animal which has recovered from a previous infection with 
pneumococci would be expected to react to a second infection 
with the homologous type with the formation of a more severe 
and more extensive exudative reaction in the lung. The con- 
trary has been found to be the case.®® 

It has been known for a long time that certain external 
factors predispose the individual to acute pneumonia. Such 
factors as exposure to cold with chilling of the body, inhalation 
of poisonous gases including anesthetics, alcoholic intoxication 
and traumatic injury of the lung as produced by a severe blow 
on the chest are observed to be followed by pneumonia in a 
noteworthy but highly variable percentage of cases. A pos- 
sible common denominator of these apparently unrelated in- 
fluences is edema of the parenchyma of the lung. Of all fac- 
tors in the host that determine the suitability of the tissue as a 
site for a progressive pneumococcic infection, excepting only 
that of local and general specific immunity, the presence of 
edema fluid is predominant. Edema fluid forms a favorable 
culture medium, practically free from antibodies and phago- 
cytes, in which the bacteria proliferate at a rapid rate, liberate 
toxic products which, carried into adjacent tissue by the fluid, 
stimulate further exudation at the spreading margin of the now 
established lesion. The serum of the exudate, even though 
possessing high opsonizing power, has no inhibiting effect upon 
the rate of propagation of the pneumococci in the period pre- 
vious to the active mobilization of the phagocytic cells, since 
the only antibacterial effect of immune serum is through its 
agglomerating power and the preparation of the cocci for phago- 
cytosis and intracellular digestion. Phagocytosis is further 
delayed in the nonimmune animal by the inhibiting effect upon 
the phagocytes of the specific carbohydrate which is liberated 
by the pneumococci and is carried by diffusion through the fluid 
medium. 

Another possible mechanism by which various external 
factors may assist in establishing a progressive infection of the 
lung has been described by Nungester and Jourdonais.®® They 
have furnished experimental support for the idea that mucinous 
secretions, when aspirated with virulent pneumococci even in 
extremely' small doses, will enhance the pathogenicity of the 
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bacteria by protecting them from phagocytosis during the 
critical period while the lesion is becommg established in the 
lung This enhancement of effective “virulence by muciu, 
they believe, may be the determining factor in inducing pneu- 
monia in conditions such as the common cold, ether anesthesia, 
inhalation of irritating gases and chilling of the skin, m which 
there is an increased quantity of mucus in the respiratoiA- tract. 


MECHANISM OF DEVELOPMENT OF THE LESION 

For reasons already cited tlie details of the histopatholog\' 
of the earliest stages of the lesions must be obtained largely 
from the study of lesions in experimental animals. The inten- 
sity of the inflammatory reaction during the first five or six 
hours is directly dependent upon the size and distribution of 
the infecting dose and especially upon the concentration of 
bacteria in any given area. When the inoculum is introduced 
in such a way that tlie irritating agent is dilute (only a feiv 
bacteria present in a high power field of a microscopic section 
taken from the injected site), the alteration of the tissue at the 
end of an hour is very slight. At this time there is slight dilata- 
tion of the capillaries, the beginning of infiltration of polymor- 
phonuclear leukocytes, slight exudation of edema fluid in the 
alveolar spaces and evidence of irritation of tlie septal cells 
(alveolar epithelium)* in the form of uneven swelling and 
protrusion into the alveolar lumens. In the more heavily in- 
fected foci the infiltration, largely intra-alveolar in character 
and most abundant in the immediate vicinity of the bronchial 
stem and its branches,^” may contain numerous erytlirocytes 
and abundant edema fluid. The small bronchi themselves show 
slight damage to the epithelial lining and occasionally there is 
a scanty leukocytic infiltration of the peribronchial fibrous tis- 
sue. The beginning of perivascular edema may appear around 
the larger blood vessels as early as one hour but it is more 
prominent in and more characteristic of later stages. 


In this paper the terms “septal cell” and “alveolar epithelium” are used 
?>nonymously. It is assumed by the writer on the basis of his own observa- 
lons and those of many other experimenters that most of the macrophages 
Uarpe mononuclear phagocytes) that are found in the alveoli are derived by 
prohferahon and separation from the alveolar walls of the septal cells or 
nlvcolar histiocytes. 
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During the first six or eight hours the rapid accumulation 
of exudate in the area of inoculation results in an overflowing 
of fluid into the surrounding alveoli and bronchioles, trans- 
porting bacteria with it. Within the limits of the primary site 
(the site of inoculation) the capillaries become increasingly 
engorged with blood; the air spaces are filled with edema fluid 
in which leukocytes become more and more abundant; the sep- 
tal cells swell, many become detached from the walls and are 
found mixed with the blood cells in the alveolar exudate. In 
most instances the mononuclear phagocytes* form a very small 
percentage of the cells but during the early stages they appear 
to be more active in engulfing pneumococci than are the poly- 
morphonuclears which are much more numerous. At the per- 
iphery of the primary site the widening zone of edema fuses 
with -other small foci of similar nature and in from six to twelve 
hours the process, which up to this time has retained the form 
of a peribronchial or peribronchiolar pneumonia, now becomes 
diffuse and for the first time assumes the gross and microscopic 
appearance that is recognized as the “lobar” form. Fibrin 
appears in the exudate in from one to three hours, first as 
granules or single strands, later as a network of fine intersecting 
threads in the alveoli. The relative quantity of fibrin depends 
roughly upon the virulence of the pneumococci and their con- 
centration in the tissues, i. e., upon the degree of damage to 
capillary endothelium, affecting its permeability. The factor 
of increased permeability is further illustrated by the presence 
of large numbers of erythrocytes in areas which contain excep- 
tionally large amounts of fibrin. As the cocci continue to in- 
crease in number in the tissue up to twelve or eighteen hours, 
so also the fibrin continues to appear in greater abundance 
during this period and later. Active phagocytosis then super- 
venes and during the second twelve hours, commencing per- 
haps even earlier, stainable bacteria in the older portions of 
the lesion show a rapid decrease in number, only a few cocci 
appearing within leukocytes and none extracellularly in the 
compact cellular exudate. In the edema zone at the periphery 
the reverse is true. Here in the cell-poor areas, pneumococci 
continue to proliferate in edema fluid and, according to the con- 
cept of Loeschcke, they are drawn with each respiratory effort 
from areas of higher pressure (edematous areas) to those of 
♦ See footflote, page 11. 
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lower pressure, the negative pressure being increased in normal 
aerated tissue with each inspiration. The pneumococcus-laden 
fluid passes readily through tlie smaller respiratory passages 
from lobule to lobule and through the alveolar ductules and 
inter-alveolar pores directly from one alveolus to another. Bac- 
teria reach the bronchial lymph nodes within a few hours after 
infection of the lung and tire same type of inflammatory reac- 
tion is seen as in the latter, namely, an increase of fluid, pro- 
liferation of macrophages and infiltration of leukocytes. As 
progressive extension of the primary pulmonary lesion reaches 
the pleural surfaces the effects of irritation appear as deposits 
of fibrin and poliunorphonuclear cells on the serous surfaces. 

Peribronchial and perivascular edema is evident even in 
the earliest phase of the process and becomes progressively 
more prominent with the progress of the lesion in the paren- 
chjTna. Soon after leukocytes appear in the alveoli they may 
be seen also in the widened septa, in the interstices of the peri- 
bronchial and perivascular connective tissue and in the lym- 
phatic channels. When erythrocytes form a considerable 
element of the alveolar exudate, they begin to appear in the 
lymph channels and in the peripheral sinuses of the bronchial 
IjTnph nodes.^^ Fibrin, on the other hand, is precipitated in 
the stroma in perceptible quantities only after several hours 
and in the milder cases may be present in traces only. 

Following the complete filling of the alveolar spaces with 
leukocytes and fibrin, and erythrocytes in variable but usually 
comparatively small quantities, the peak of development of the 
lesion may be considered to have been reached. It is a transient 
phase and unless the process has spread over the entire lobe 
mth extreme rapidity, it is represented in the lung as seen 
grossly by an uneven, frequently narrow, gray or grayish red 
zone between the zone of edema and the older area of gray 
hepatization. This is the only “red” stage that can Be said to 
mtervene^ between the stage of edema and the stage of true 
hepatization in the ordinary case of lobar pneumonia. 

The next stage which is of considerably longer duration may 
be designated on the basis of its histologic picture as the fibrin 
stage and corresponds in the gross to the stage of hepatization. 

> the time this phase has been fully developed, the precipita- 
tion of fibrin has reached a maximum and leukocytes have dis- 
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appeared from the fibrin meshwork over fairly large areas, 
presumably through active migration since remnants of dis- 
integration of cells are the exception rather than the rule. 
Capillary engorgement has given way to ischemia as the result 
of distention of the alveoli with exudate and most of the fluid 
has drained away, leaving a comparatively dry tissue, tightly 
filled with fibrin. In such tissue and exudate, pneumococci 
usually are very few. This picture appears in lobar pneumonia 
in two to five days after the first clinical symptoms of the dis- 
ease^® (in experimental pneumonia in rats, in twenty-four to 
forty-eight hours after inoculation^^). The erythrocytic com- 
ponent of the exudate at first remains in place and, in patches 
where erythrocytes are abundant, imparts to the gross picture 
a light red color. This appearance is sometimes designated as 
“red-gray hepatization” but the red portion is usually so insig- 
nificant that the term seems hardly justified. 

The stage that follows gray hepatization, that of fibrin 
shrinkage, is the only stage in which erythrocytes are suffi- 
ciently numerous to impart a decidedly red color to large areas 
or even to an entire lobe’-^ while fibrin is at the same time suffi- 
ciently abundant to give a firm consistency (hepatization). In 
experimental animals shrinkage of fibrin occurs in two to five 
days; in man, usually a longer time is required — four to seven 
days in the clinically well documented cases of Loeschcke. 
With this shrinkage, the release of pressure allows the alveolar 
capillaries again to become distended with blood; there is an 
escape of erythrocytes into the alveoli for the second time but 
this time they are not intimately mixed with the fibrin and lie 
between the alveolar wall and the plug of compact fibrin in the 
center.^® Thus, if the secondary hemorrhage is abundant, a 
“red” stage occurs after the stage of gray hepatization which 
may with some justification be spoken of as “red hepatization,” 
whereas such a picture when observed at necropsy is almost 
always misinterpreted as an early stage of pneumonia, follow- 
ing immediately the stage of engorgement and edema, t^ffiile 
this interpretation (that of Loeschcke) does not as yet have 
full confirmation in experimental work, it furnishes a reason- 
able explanation for the nearly universal difficulty in demon- 
strating a red fibrinous stage (true red hepatization as dis- 
tinguished from engorgement with nonfibrinous consolidation) 
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between the stage of edema and the stage of gray hepati/.ation 
and the furtlier embarrassment in attempts to explain why large 
red “hepatized” areas may sometimes be found in a lobe which 
otherwise is pale, solid and j’ellowish gray and which from the 
clinical and .T-ray data w’ould be expected to be in a late stage 
of hepatization. It seems probable that in many cases the 
secondary'' bleeding after shrinkage of fibrin is inconspicuous 
and thus tlie stage of true red hepatization is skipped entirely. 

The final stage of pneumonia is reached in a most insidious 
manner and is difficult to confine within definite limits of time. 
Resolution or the process of removal of the fibrinous exudate 
is seen frequently in the oldest portion of the lesion as early as 
the thir d day (any time after tlie first twenty-four hours in 
dogs and rats). It spreads from many foci, in the case of 
successful tissue response, to the entire field of consolidation, 
requiring two to three weeks but occasionally as long as four 
weeks for the complete solution of fibrin. As to the relative 
importance of the macrophages and the leukocytes witli their 
fibrinolytic enzymes only this can be said, that the complete 
disappearance of fibrin can take place in the absence of leuko- 
cytes but that it is never observed to take place in the absence 
of macrophages.^®’ 

Previous mention has been made of the appearance of the 
macrophages in relatively small numbers even in the earliest 
stages of the lesion. At first they appear to be engaged only in 
the occasional phagocytosis of bacteria but after the migration 
of leukocytes into the alveolar spaces in large numbers the 
macrophages are frequently seen to contain leukocytes and 
fragments of erythrocytes. From this time until resolution 
begins they seem not to increase in number but rather to 
diminish if anything, for in the large fibrin-rich areas the 
alveoli contain very few mononuclear cells. However, with the 
gradual diminution of fibrin following the stage of shrinkage, 
macrophages become more and more numerous and the more 
numerous the mononuclears the less the fibrin in any particular 
area. In tlie words of Loescheke, “Das Alveolarepithel wachst 
auf dem Fibrin wie ein Explantat auf einem kiinstlichen Nahr- 
boden und zehrt allmahlich das Fibrin voilstandig auf” (the 
alveolar epithelium grows upon the fibrin like an explant upon 
artificial culture medium and gradually consumes the fibrin 
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completely). As fibrin disappears from the alveoli, the size of 
the space diminishes and the capillaries may appear to contain 
even more blood than in the initial stage of engorgement. 
Since much of the liquefied exudate is removed by absorption 
Ae tissue becomes atelectatic and remains so until the obstruct- 
cylinders of exudate in the bronchi are coughed up. The 
loosening of these fibrinocellular masses, which sometimes ob- 
struct the bronchi even of the second and third orders, is 
brought about in part by the action of macrophages which 
migrate into the bronchial lumens where they are found at the 
periphery of the fibrinous masses.*^’’ 

MODE OF EXTENSION 

From the preceding discussion of the development of the 
lesion it can be readily surmised that there are two common 
routes of extension of pneumonia from one lobe to another 
In the case of involvement of contiguous lobes, the process may 
extend directly to the parenchyma of the uninvolved lobe in 
places where the interlobar septum is deficient, at the base of 
the fissure, and the process will then spread toward the per- 
iphery of the lobe. If, on the other hand, reaspiration of pneu- 
mococci-laden fluid from the bronchus of the involved lobe 
takes place, the metastatic focus will usually be located in the 
periphery or midportion of the lobe. Since the direction of 
flow of fluid exudate is largely determined by gravity,*^' the 
posterior portions of the lungs are much more frequently in- 
volved in the bedridden patient. The evolution of the meta- 
static foci is simply a repetition of that of the initial focus 
Theoretically, if a sufficiently large volume of infectious fluid 
should be aspirated at one time and spread widely throughout 
a lobe, an exudative process would be initiated in which each 
stage would evolve simultaneously throughout the lobe; in 
other words each of the successive stages, the stage of edema, 
the stage of leukocytic infiltration and the stage of hepatization 
would present a more or less homogeneous gross and micro- 
scopic picture throughout such an area at any given time. Just 
such an occurrence has been described in human cases by 
I./O0Schck0 

Obviously in a limited space it is not possible to discuss the 
evidence on both sides of such controversial subjects as the 
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role of previous sensitization to the pneumococcus in the de- 
velopment of pneumonia, the concept of the reversal of flow 
of Ijunph in the lung and its role in the pathogenesis- and the 
influence of local and general immunity upon subsequent infec- 
tions. With regard to tlie last, Coggeshall and Robertson-^ 
have shown in a convincing manner that in experimental ani- 
mals the chief effect of active immunity is to speed up the 
evolution of the lesion, lessen its extent and bring about a much 
more rapid resolution of the exudate through the more rapid 
mobilization of macrophages in the infected lung. 
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EARLY DIAGNOSIS AND SPECIFIC TREATMENT OF 
LOBAR PNEUMONIA 

As specific antipneuniococcic sera come into more 
general use in tlie treatment of early cases of lobar pneumonia, 
the details of clinical reports of the disease take on new aspects. 
Two cases of lobar pneumonia are reported below which illus- 
trate what the physician, who is alert to make a definite diag- 
nosis at the earliest moment, will see. Both patients are young 
men of the age group in which tlie disease takes on its most 
classical form. Such differences as they show from the com- 
mon descriptions of the disease are probably entirely due to the 
fact that they were seen within the first tliree days of illness. 
The case reports indicate that laboratory facilities offer a con- 
siderable aid in early diagnosis. The technic and results of 
serum administration are also described. 

Case I. — ^Patient A. H., a student in the University of Chicago, twenty- 
three years of age, was quite well until the morning of January 3, 1937. He 
awoke with a sharp pain in his left chest and a feeling of general malaise. He 
'Tsited the Student Health Service where his temperature was found to be 
subnormal. He was sent home but returned after two hours and was admitted 
to the hospital. 

It was learned that the evening before the onset of his disease he had 
ridden in the rumble seat of a car for a considerable distance without a hat. 
His past historj’ showed that he had had pneumonia at four years, was subject 
to asthma until the age of twelve, and hay fever at the present. He had had 
an infection of the cervical lymph glands with operative removal at the age 
of thirteen years. 

Physical examination showed very slight dulness at the base of the left 
iung with diminished breath and whispered voice sounds. His white blood 
count was 19,000 and x-ray examination of the lungs showed a generalized 
prominence of lung markings, but no localized shadows. Cultures of his blood 
were made on admission and these proved the most valuable diagnostic aids. 

'5 lood culture was positive for Type I pneumococcus. His sputum obtained 
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twenty-foui hours after admission also showed Type I pneumococci by Neufeld 
examination. 

During the first twenty-four hours in the hospital he continued to have 
pleural pain. A chill occurred twelve hours after admission. His temperature 
remained between 101° and 103° F.; the pulse rate was 36 and respirations 
were between 22 and 28 per minute. Specific serum therapy was begun at 
2 p. ai. on January 4th, twenty-three hours after admission; 3000 units of 
Type I concentrated antipneumococcic serum were administered intravenously, 
after it had been ascertained that he had no specific horse serum sensitivity by 
means of intradermal and conjunctival test and history. Further serum was 
ad m in i stered as follows; 

January 4: 3 p. m., 17,000 units 
S p. M., 20,000 units 
' January S: S a. m., 20,000 units 
9 A. M., 20,000 units 
12 noon, 20,000 units 

Urticaria developed after the third and last doses of serum. His temperature 
rose to 106° F. at 4.30 p. si. on January 4th and thereafter fell sharply to 
normal on January Sth. His chest pain was relieved completely during serum 
administration. x-Ray examination on January 4th showed a small shadow 
in the left lower lung field and on January 7th showed some clearing of the 
lesion. He was discharged from the hospital on January 13, 1937, to rest at 
home. 

Case II. — Patient G. P., aged twenty-nine years, had arrived in this 
country from Germany two weeks before. He entered the Surgical Service of 
Billings Hospital on February 1, 1937, and had a draining sinus of the thoracic 
wall removed. This draining sinus had been the result of a rib resection for 
empyema one year before. He was discharged from the Surgical Service on 
February 10, 1937. On the day of discharge he began to feel badly with 
headache, fever and slight cough. These symptoms continued for two days at 
home. His temperature was found to be 103° F. and he returned to the hos- 
pital on February 12, 1937. 

Physical e.xamination on admission to the hospital revealed him to be 
acutely ill. The operative wound in the left lower chest appeared to be almost 
completely healed with slight tenderness and edema at the upper end. His 
temperature continued 103° F., pulse rate 130, respirations 24 to 32 per minute. 
He brought up a small amount of rusty sputum on February 13th and began 
to complain of pains in the upper right chest anteriorly. Although the im'tial 
examination on February 12th showed no changes in physical signs, it was now 
found that there were some fine rales and slight accentuation of the breath 
sounds beneath the right clavicle. 

His white blood count was 53,900, polymorphonuclear cells 88 per cent, 
lymphocytes 12 per cent. On Neufeld e.xamination the sputum showed pneu- 
mococcus Type \TI in pure culture. Blood culture was negative. x-Ray ex- 
amination of the lungs showed clouding of the midportion of the right lung field. 
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The diagnosis of infarction of the lung was considered but the InctcnMonc 
e.xaminaUon and a marked febrile and leukocytic reaction indicated that infec- 
tion was the chief factor. 

Specific serum therapy was begun at 6 p. m. on February 13th, after ascer- 
taining that the patient had no history of reactions to horse dander or horse 
serum, that his conjunctival test to horse scrum was negative, that his skin 
test to horse serum was moderately positive (erythema 2 cm. in diameter, no 
wheal). Polyvalent Type VH and V concentrated antipneumococcic scrum, 
containing 10,000 units of Type VII antibodies, was administered intravenously, 
taking fifteen minutes for the injection. Scrum therapy w.as continued by the 
administration of 20,000 units of Type VII antiserum at S p. Jt., 30,000 units 
at 10 p. M. and 40,000 units at 12 midnight. His temperature fell to normal by 
8 A. M., February 14th, rose to 100.8° F. at 4 P. m. the same day, and was 
normal thereafter. He felt well the day after serum administration and con- 
tinued to an uneventful convalescence with the exception of arthralgia from 
February 22nd to 25th, associated with fever to 100.2° F. on February 23rd. 
He was discharged from the hospital on March 2nd in good condition. 

Diagnosis. — The recognition of pneumococcic lobar pneu- 
monia within one, two or three days after the onset depends 
most often upon the evaluation of symptoms: fever, chill, 
pleural pain, pneumococcic sputum. In some cases physical 
signs of consolidation may be of definite value. A'-Ray ex- 
amination of the chest may be performed in hospitalized pa- 
tients and this may aid in interpreting physical signs. Less 
attention has been paid to the diagnostic significance of quick 
and accurate identification of the infecting micro-organism. In 
both of the patients described above the relative diagnostic 
values of these characteristics of lobar pneumonia are brought 
out. 

Symptoms. — in the first case fever, prostration and pain 
in the chest were the outstanding manifestations of the infec- 
tion. A chill occurred within twelve hours after admission. 
In the second case fever and prostration were present for two 
days followed by the development of pain in the chest and 
bloody sputum. These sjmiptoms were interpreted in both in- 
stances as indicating the probability of pneumococcic lung in- 
fection. 

_ Physical Signs. — In both cases physical signs were insuffi- 
cient to contribute definite confirmation of the diagnosis. In 
the first case no definite information was obtained from phys- 
ical signs until the fourth day after onset, when a small patch 
01 rales and increased intensity of breath sounds were found 
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at the base of the left lung posteriorly following examination 
of the a:-ray films. In the second case physical signs of con- 
solidation were present but tliese did not suffice to distinguish 
between the alternative diagnoses that were presented, namely, 
infarction of the lung and pneumonia. 

Roentgen Ray Examination. — Increased density of lung 
markings was an early finding in the first case. A small area 
of increased density appeared in the left lower lung field on the 
fourth day and later disappeared. This did not aid in early 
diagnosis but confirmed our interpretation that the infection 
was localized in the lungs. In the second case the roentgen ray 
showed the extent, location and density of a consolidation, the 
presence of which was already known. 

Pneumococcus Cultures and Typing. — In the first case 
tlie blood culture made on admission was found positive eighteen 
hours later for Type I pneumococci. It thus became a most 
significant finding in the recognition of Type I pneumococcic 
pneumonia in connection with the other features of the case. 
The patient did not have any sputum until after the result of 
the blood culture was known. When sputum was examined 
Type I pneumococcus was again found. In the second case 
sputum was available shortly after admission to the hospital. 
Examination by the Neufeld technic showed the presence of 
Type VII pneumococci in large numbers. The finding of viru- 
lent pneumococci in the sputum pointed toward the presence 
of lobar pneumonia and when taken into consideration with the 
rest of the findings was the principal evidence for the diagnosis 
of lobar pneumonia instead of infarction of the lung. 

These 2 cases are typical of many that are seen wherever 
great emphasis is placed upon the early diagnosis of pneu- 
monia. The experience of Fraeser, Wu and Robertson con- 
firms the impression gained from this case that the greatest 
reliance should be placed upon the history of the disease. In 
a study of 24 patients in whom the disease was recognized 
thirty hours or less after the onset, they found that no respira- 
tory symptoms were present in only 1 case and in this case 
chill, headache, prostration and leukocytosis appeared sudden y 
and thus aided to some extent in pointing to the po.ssibilify of 
the presence of lobar pneumonia. Roentgenographic si^ns o 
consolidation were absent in 2 cases of their series. P y»ica 
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signs of consolidation ivere absent in 4 cases. In the majority of 
cases history, physical signs and .r-ray all were helpful in mak- 
ing tlie diagnosis and thus lobar pneumonia is usually quite 
easy to recognize in the first tliirtj' hours. It is obvious, how- 
ever, tliat where difficulty is encountered it is usually due to 
difficulties in demonstration of pulmonary involvement ami 
that tlie historj^ of onset is the most reliable feature for use in 
early diagnosis. 

In the past references to pneumococcus typing with relation 
to its usefulness in diagnosis have emphasized the obvious fact 
that it alone does not indicate the presence of lobar pneumonia. 
But many instances arise when the recognition of tj'pe specific 
pneumococci is of value in diagnosis. If it is desired to diag- 
nose pneumonia vdthin tlie first three days after onset, the 
finding of a pneumococcus in sputum or blood of a type which 
is known to occur frequently in pneumonia and rarely in the 
mouths of healthy persons, such as Type I, Tjqie II, Type V, 
Tjqie VII, Tjqje VIII, is of considerable significance. 

Serum Therapy. — ^The general rules which we have fol- 
lowed in the administration of concentrated tj^pe specific anti- 
pneumococcic serum are as follows: 

Precautions are taken to prevent reactions due to horse 
serum sensitivity. The patient is questioned in regard to his 
allergic background, asthma, hay fever, eczema, urticaria in 
himself or in his family, and particularly with reference to 
asthma on contact with horses, and previous experiences with 
horse serum injections. A conjunctival test is performed by 
dropping 1 or 2 drops of 1:10 dilution of horse serum into the 
conjunctival sac. Injection of conjunctival vessels appearing 
uithin twenty to thirty minutes indicates serum sensitivity. An 
intradermal test wdth 0.1 cc. of 1:100 horse serum dilution is 
also performed and observed for twenty to thirty minutes for 
the possible development of a wheal and erythema reaction. 
The history and tests are not considered equally significant in 
indicating the possibility of serum sensitivity. A positive eye 
test is the most significant finding and horse asthma or anaph- 
J actic response to previous serum injections also indicates the 
possibility of serious results from intravenous horse serum in- 
lection. If positive conjunctival tests or a definite history of 
sensitization are present, serum may be given only with the 
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greatest caution. If other indications of allergic tendencies are 
present, no precautions other than those routinely employed 
are necessary. 

Precautions against reactions that do not depend upon the 
sensitization of the patient but are inherent in all intravenous 
medication are also taken. The serum which usually comes 
directly from a refrigerator is warmed to 20° to 30° C. The 
syringe is sterilized By dry heat or, if boiled, thoroughly freed 
of water. The first dose is administered quite slowly, about 
five minutes being required for the first cubic centimeter and 
ten minutes more for the remaining 4 to 9 cc. The patient is 
observed closely during injection and the injection is stopped 
if his face becomes flushed or breathing labored or pulse rate 
unduly increased, or if he complains of pain or discomfort, 
especially in the back or chest. A hypodermic syringe with 
adrenalin is kept available for immediate use whenever serum 
is being given. 

Dosage . — Type I pneumococcic pneumonia patients are 
usually given 50,000 units of Type I antibodies. The first 
dose contains 10,000 units, the second 20,000 and the third 
20,000. These are given at two-hour intervals. Type II pneu- 
mococcic pneumonia patients are usually given 100,000 units 
of Type II antibody. The doses are likewise given at two-hour 
intervals as follows: 10,000 units, 20,000 units, 30,000 units, 

40.000 units. It is probably wise to give patients at least 

100.000 units when Type V, Type VII, Type VIII or Type XIV 
infections are being treated. Under certain circumstances 
which indicate the presence of a more severe infection, it is 
our practice to double the dosage already mentioned; namely, 
when bacteremia is present, when patients are more than sixty 
years of age, in pregnancy, or when more than one quarter of 
the lung tissue is consolidated. 

The first patient illustrates several of the points with regard 
to serum administration. He had a history of asthma and hay 
fever, but he knew of no sensitivity to horse dander and his 
eye test and skin test to horse serum were negative. No pre- 
cautions other than those ahead}'' mentioned were taken in re- 
gard to serum administration and with the exception of two 
brief urticarial reactions after the third and the last doses of 
serum respectively no difficulty was encountered. Persons with 
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such an allergic diathesis are probablj^ more apt to have scrum 
reactions than others but in the absence of severe specific horse 
serum sensitivity, suitable care in serum administration vill 
prevent serious results. 

Another unusual feature in Case I was the presence of a 
bacteremia so early in the course of the disease. Because of 
its serious prognostic significance, 100,000 units of Type I 
antipneumococcic serum were administered. 

The second patient illustrates the treatment of a patient 
witli TjTie VII pneumonia. He had no history of allergic reac- 
tions but his skin test to horse serum was moderately positive. 
No precautions other than tliose that are always taken were 
employed and no immediate serum reactions were encountered. 
He was given 100,000 units of Type VH antipneumococcic 
serum with an immediately favorable result and had an un- 
eventful convalescence with tire exception of mild serum 
sickness appearing nine days after serum treatment. The 
sjTuptomatic response in this case of Type VII pneumonia w'as 
similar to that observed by others in rather large groups of 
patients. It is becoming apparent that good results may be 
obtained in Type V, Type VII, Type VIH and Type XIV 
pneumococcus pneumonias by means of specific serum therapy 
administered early in the course of the disease. The following 
table gives the mortality rates reported by a number of authors 
in the recent literature ; 


Early Treated Cases without Controls 


Per cent 


Type 

died 

Number of cases 

V 

9.6 

93 

VII 


^^II .. 

g § 

47 

28 (children) 

xn' 

7 1 




llost obseTOrs feel at the present time that type specific serum 
admimstercd early is the only curative measure tor pnrumo 
coccus pneumonia and that developments that are now undei 
W mil make th.s tjTe of therapy applicable to nearll a 
M.es that are seen m practice and will allow of its distribJtior 
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PULMONARY DISEASE SECONDARY TO AMEBIASIS 

Invol\'ement of the lung as the result of amebic infection 
of the liver is more common than is usually suspected. The 
difficulty in making tlie diagnosis arises largely out of failure 
to consider this correlation. Several cases recently seen have 
been so instructive as to warrant a critical presentation. Suc- 
cess in the treatment of the condition makes it imperative to 
arrive at a correct diagnosis. If proper treatment is given rea- 
sonably early the patient lives; if not, he dies. 

A more or less continuous study of amebiasis has been car- 
ried on since the discovery of the causative organism in 1875 
by Ldsch. It was early recognized that the amebae were not 
always confined to the intestine but that they migrated through 
the blood stream producing abscesses, whose rupture might 
further spread the disease. Futcher^ reported 118 amebic 
cases in the medical wards of Johns Hopkins Hospital during 
the first fourteen years of their operation (1889-1903). This 
comprised 0.74 per cent of all the medical cases. Of these, 27 
or 22.6 per cent developed liver abscesses, 9 of which ruptured 
ihiough to the chest cavity. Two of these latter cases were 
discharged improved. 

Craig cited the results of 8 observers. This group reported 
604 cases of liver abscess, 190 of which ruptured. Of these, 
117 ruptured into the chest cavity, 70 into the pleura and 47 
into the lung. One of these cases of amebic infection of the 
ung \yhich came under Craig’s own observation® was a primary 
infection. In his book= “Amebiasis and Amebic Dysentery” 
Craig states that this is the only such case he has seen. Rouil- 
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lard^ observed that Petzetakis was the first person to call atten- 
tion to amebic bronchitis without abscess. He concluded that 
amebic dysentery was not a local intestinal disease but a 
general infection caused by the passage of amebae into different 
organs through the circulation. 

The alkaloids in ipecacuanha were used as early as 1829 
by Bardsly (quoted by Craig^). Owing to their ineffectiveness 
and toxicity their use was largely discontinued. Not until 
1912 when Vedder demonstrated that the amebicidal effect was 
in the single alkaloid emetine was its use reestablished in the 
form of emetine hydrochloride. Biggam and Ghalioungui® 
stated that since the introduction of emetine and other more 
recent drugs in the treatment of amebic dysentery, amebic liver 
abscesses had become relatively uncommon in Egypt but that 
cases still occurred from time to time. During eighteen months 
they had had 25 cases of amebic liver involvement, 3 of which 
showed lung complication. 

The following cases from the Out-patient Dispensary and 
the Research Hospital of the University of Illinois College of 
Medicine illustrate some of tlie problems presented by pulmo- 
nary disease secondary to amebiasis. 


Onse I. — J. H., presenting history of long-continued fever and evi- 
dence of diaphragmatic pleurisy. 

History . — ^This patient entered the hospital July IS, 1937, with the com- 
plaint of fever, chills, and pain in the right side and shoulder. The symptoms 
of chills and fever had started three years preriously, at which time the diag- 
nosis of malaria was made and the patient was given quinine. This therapy 
did not relieve the condition. In January 6, 1937, he was given atabrin, the 
doctor still believing the source of the trouble to be malaria. The patient 
thought this drug poisoned him as he was turning yellow. At this time he 
went to Hot Springs for baths which helped the pain but the other symptoms 
continued. On March 29, 1937, because of the pain in the right side his gall- 
bladder and appendix were removed. These were apparently normal. How- 
ever, his condition materially improved and remained so until July 4. 1937, at 
which time all symptoms returned. The pain in the right shoulder became 
sharp and cutting. Coupled with these complaints was a subnormal weight 
and an inability to gain due to his poor appetite. 

Examination revealed that the liver was tender and enlarged to about 2 
fingerbreadths below the costal margin. There were no palpable masses and no 
abdominal fluid. At this time the impression of the case was toxic hepatitis or 
infectious hepatitis on the basis of malaria or amebiasis. .\s no malarial para- 
sites could be found and to.ric monocytes were present it was considered a 
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chronic toxic process xvith localized pus present. He was sent ^ ^ 
gological department but their findings showed no evidence to account or th 
Septic type of temperature. The fluoroscopic and chest film showed ekxation o 
right diaphragm suggestive of pressure from below. There was no CMdcncc o 
intrathoracic pathologx'. On July 20, 1937, a stool specimen was sent to the 
laboratory in which were found Endamoeha histolytica trophozoites. On the 
following day a pleural friction rub in the right axillary region at the level of 
the seventh and eighth ribs was heard. This was accompanied by some im- 
pairment of resonance. This together with the other findings established the 
diagnosis of amebiasis complicated by amebic liver abscess and early pleural 
involvement. Emetine hydrochloride therapy was instituted the same day 
with the following effect on the peaks of temperature. 


F. 


7/1S/37 102' 

7/16/37 

7/15/37 104 

7/17/37 103 

7/18/37 102.5° F. 

7/19/37. . . . 102.5° F. 


7/20/37 


103° 


F. 

F. 


Emetine started 
7/21/37 . . 102° F. 
7/22/37 102° F. 

7/23/37 100.5° F. 


7/24/37 

7/25/37. . 
7/26/37. 
7/27/37. 
7/28/37 


99° 


F. 


. 98.6° F 
. . 98.5° F 
.. .97.5° F 
. 98° F 


The patient’s progress was satisfactory. His temperature reached normal, 
and he remained pain-free. Eight grains of emetine hydrochloride have been 
given followed by a course of chiniofon. 


Comment . — ^This patient had an obscure fever of three 
years’ duration, the source of the infection not being located. 
He was treated for malaria and had a gallbladder operation 
without influence on its course. The elevation of the diaphragm 
on the right side, coupled with a tender liver measuring some- 
what larger than normal made the diagnosis of liver abscess 
strongly presumptive. The examination of the stool revealing 
amebae verified the diagnosis. 

The extension of the process to the pleural cavity was just 
beginning. Pain was present over the shoulder and lower chest. 
There was a friction rub. .r-Ray showed some clouding at the 
costophrenic angle. The patient obviously had a diaphrag- 
matic pleurisy, wdiich was spreading to the thoracic wall. 


history of diarrhea with evidence of 


Case n.— F. K., presenting 
pleurisy with effusion. 

"’=1= transferred to the hos- 
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admission he had pain in the right side at the level of the eleventh rib. There 
was no cough or expectoration but the chest was emphysematous. The proc- 
toscopy report from the dispensary described an obstruction due cither to 
carcinoma of the colon or possibly amebic ulceration. The stool examination 
at the time showed ameba-like bodies but the type was not determined. The 
white blood count showed 22,500 with a preponderance of neutrophils. Other- 
wise it was not significant. 

By' October 15, 1934, the pain in the right side bad become much more 
severe. This pain radiated to the right shoulder and was aggravated by breath- 
ing and body motion. A proctoscopy performed at this time showed a granu- 
loma at about 20 cm. Microscopic e.xamination of the feces demonstrated many' 
cj'sts and a few trophozoites of Endamoeba histolytica. The diagnosis of 
liver abscess complicating chronic amebic dysentery was then made. The patient 



Fig. 1. — Pleurisy with beginning fluid form.ation. 


was given a course of chiniofon. On October 16, Fig. 1 was taken, uhich shouud 
a diffuse density above the right diaphragm indicating fluid in the pleura) 
cavity. On October 23, the patient complained of severe pleural [lain in the 
right side. Figure 2, taken October 29, showed evidence of lluid in the right 
pleural cavity extending to the level of the first interspace. 

A thoracentesis done the following day removed 5 cc. of straw-colored fluid, 
containing no pus and no blood. On -November 4. 19 54, a course of emetine 
hydrochloride was instituted. The patient was discharged on .November 11, 
1934 At this time the proctoscopy showed considerable improvement in the 
condition of the colon, there were no rales or friction rubs and the patient was 
completely free from pain. The fluid had disappeared from the chest The 
discharge diagnosis was amebic granuloma of the colon, subphrenic ubwe-, and 
pleurisy with effusion. 
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Comment . — ^This patient entered Mith a diarrhea and a 
mass in the sigmoid, the character of which was not entirely 
clear. It appeared to be a granuloma. There was pain at the 
level of the eleventh right rib anteriorly. The liver was large 
and tender. The chest plate showed fluid over the diaphragm 
and stool examination revealed amebae. Thus the diagnosis of 
amebic liver abscess with involvement of the pleura was es- 
tablished. 



mav a ^he extensive development of fluid which 

u-hl , ^ recession under emetine. The ease 

with ^ be confused with pleurisy 

" Hh efmsion and a tuberculous enteritis is obvious. ^ 


P- presenting hemoptysis and findings of pulmonarj 


c.'isc m.- 
tebcrculoEis. 

f '"»»-* •«, t, u. 

. ^ . complaining of a cough n-ith hemoptysis. During th 
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preceding November wliile in New' York she had had a severe headache, pain 
down her spine and legs and generalized aching. Her temperature varied from 
102 to 103° F. for two weeks. Between November and March the patient 
remained a semi-invalid. She was sick, lacked strength, suffered from indefinite 
pains. She often felt chill}’. She did not consult a physician and so her tem- 
perature was not taken. There was no cough and no diarrhea. Her appetite 
was poor, weight subnormal and her strength did not permit her working. In 
March she had a severe pain in the right lower chest aggravated by deep breath- 
ing. A cough then developed during which considerable phlegm was raised. 



For three weeks the patient expectorated about 1 l)int of bloody .sputum 
per twentv-four hours. The hemoptysis began at -1.30 .\. M. with a sudden 
gush of blood followed by high fever. At this time a private doctor was called. 
He put her in a hospital where she stayed for five da.vs then left because she 
was financially unable to remain. The v-rays at this time showed pneumonia 
of the right lower lobe. The doctor suspected tuberculosis although the sputum 
pave negative tests. In March the patient came to Chicago by bu-. Our dis- 
pensary doctor suggested three diagno.^es: lung abscess, empyema with bronchial 
fistula, or tuberculosis. 


PULMONARY DISEASE SECONDARY TO AMEBIASIS 


On March 31, 1934, J. P, was admitted to the research hospital on th- 
surgreal service of Dr. W. ^^an Hazel. At this time her temperature wa^ 
.9.S F.. pulse 120, blood pressure 124./7S. Her weight was 13 pound= b^low 
normal. The cough and e.vpectoration of blood sputum continued. Examina- 
Uon showed the chest thin, with diminished e.xpansion and decreased tactiP 

.ends .„d dcccnsod voc,,l over Ihi, X„ ..fc 


5 4 ? e ; 

"TTlMa^ 

• 3 4 0 CT f 2 



'■*. undo, 

pneumothorax ineffectual. 


Phrenico-exeresis and 


T.',,";: ""“'-idEUe 
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was given June 13, 1934. From June 1 to June 21, 1934, 17 sputum examina- 
tions were made for acid-fast organisms. Only three times, on June S, 14 and 
20, were such organisms reported. The patient was discharged on June 21, 1934.. 
Her condition was improved but the cough still persisted. 

The patient did not make proper progress so was readmitted to the hos- 
pital on August 30, 1934. Pneumothorax was performed three different times— 
August 31, 1934, September 2, 1934, and September 8, 1934. On September 8, 
1934, for the first time a diarrhea was noted. This persisted for several days. 
A transfusion was given on September 10, 1934. On September 13, 1934, a 
proctoscopy demonstrated lesions typical of amebic ulcers. Endamoeba his- 
tolytica trophozoites were found in the feces on September 14, 1934, and Sep- 
tember 15, 1934. The following day emetine hydrochloride therapy was 
instituted which was followed by a course of chiniofon. Almost immediate 
improvement was shoum following the administration of the emetine hydro- 
chloride. The improvement in the chest condition was so striking that one of 
the residents raised the question of the value of emetine as a remedial agent 
in pulmonary tuberculosis. The patient was tapped on September 18, 1934, 
but no fluid was found in the chest. By September 24, 1934, the amount of 
sputum had decreased and was free from blood. The temperature at this time 
was normal. Figure 4 shows the condition after the phrenico-e.Teresis, pneumo- 
thorax, and treatment with the emetine. Complement fixation for amebiasis 
showed strongly on October 13, 1934. A proctoscopy was repeated on October 
16, 1935, and the colon was found to be free from ulcers. Stools were nega- 
tive for amebae on three examinations — October 11, 1934, October 12, 1934, and 
April 18, 1935. From August 31, 1934, to November 16, 1934, 11 examinations 
for tuberculosis bacilli were made. Only once, September 4, 1934, were acid-fast 
organisms found. The diagnosis of pulmonary tuberculosis seemed to be so 
thoroughly justified that pneumothorax was continued for sLx weeks after the 
diagnosis of amebiasis was established. The amebic dysentery was regarded 
as an accidental infection occurring in a patient suffering from pulmonary 
tuberculosis. The blood picture showed the following changes: 

Red blood White blood 

Hemoglobin corpuscles corpuscles 


6/ 1/34 SO per cent 3,250,000 7,900 

8/30/34 S3 per cent 3,590,000 16,100 

11/13/34 6.8 Gm. 4,470,000 13,400 


The final hospital diagnosis was amebic dysentery, amebic abscess of the right 
lung, and questionable tuberculosis. The patient was discharged on November 
16, 1934. She was apparently cured of both the dysentery and the lung abscCiS. 
After discharge the patient gradually recovered her strength. She was employed 
as a waitress for some time, often working fourteen hours per day. She has 
had a major abdominal operation. At present she is married and employed in 
a position which requires eight hours’ work per day. She has not had a 
pneumothorax since leaxdng the hospital and has not followed a rest regime. 
Figure 5, taken July 28, 1937, two and one-half years after discharge, shows 
only a healed tuberculous area. It is quite clear that the basflar process in the 
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lung was not due to tuberculosis, but was to be attributed to the rupture < 
the liver abscess into a bronchus. 


Commait.—The history and findings of this case ail pointed 
to tuberculosis. There was a lesion involving the pleura in t 
upU right lobe diagnostic of tuberculosis. The .v-ray find n . 
in^the lower lobe were in keeping with a basilar tuberculous 
process. Acid-fast organisms had been found in the sputum 



on 4 occasions. There was persistent hemoptj'sis. How'- 
ever, the patient did not improve on accepted treatment for 
tuberculosis; bed rest, phrenico-exeresis, and pneumothorax. 
I'inally amebiasis was diagnosed from stool examination. 
1 reatment was instituted, the patient recovered, and has re- 
mained well for two and one-half years. The present chest 
plate shows only a healed tuberculous area in the right upper 
lobe. 
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Case IV. E- D., presenting history of hemoptysis and periodic evacu- 
ations of rather large quantities of bloody fluid. 

H,story.-^n July 23, 1936, a man, twenty years old, came to the en- 
terologic dime of the out-patient dispensary complaining of hemoptysis and 
pain in the right side. On the same day he was admitted to the research hos- 
pital on the sendee of Dr. P. H. Holinger for a bronchoscopy. The historj- 
revealed that during the preceding January he had lost weight and was feeling 
tired, which was attributed to an attempt to work and attend school simul- 
taneously. On February 9, 1936, he caught cold which was complicated by 



pleurisy and pneumonia in the right lower lobe. His temperature remained 
about 102° F, for two weeks. His physician kept him in bed cieht ueek- 
While at home he uas tapped and a uine glass of dear fluid ua^ remoeed irum 
the chest. .t-Ray plate showed "a spot on the lower right lung and pleurii\ 
About the middle of Jlay he felt a sense of lulne.-.s below the right co-tal 
margin, and at this time he began to e.xpectorate about cu()5 lull ot blood> 
sputum every twent>'-four hours Thi> lasted three da> ^ .Alter thi- he lelt 
better and became ambulatory. In dEcu^sing hi^ ca^e in retru-pca the patient 
recalls that he usually experienced this sense of lulness Ju-t prior to period- in 


prLMOXARV DISEASE SECONDARY TO 


AMEDIASIS 


- '""It 

the sensclion of , he couched up about 2 quarti ol blncd, 

rtr::£X^"t's: z rt-. - --- -- 

hb normal weight. 



1 10 7 Right pneumothorax and phrenico-excresis. Ineffectual in preventing 

hemoptysE. 


Hi I'licliii'Mipie' .■^-ra\^ and lipiodol tests were done at the research hos- 
The lironchuscopic report of July 25, 1936, showed that a large quantity 
' I piiHi'inirultm secretion was aspirated and that thb was followed by bleed- 
0 .e I lu muLO'a was red and slightly ulcerated. The right bronchus only was 

L'lccd 

Till plaie of chest (Fig. 6) taken July 24, 1936, showed that the 

•a!', c.iaphr.em was elevated and there was a dense area above it. The 
..pu -'.'.idii' 'bowed that the respiratory excursion of the diaphragm was 
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limited and that there was an appreciable involvement of the pleura. It war 
concluded that the findings were consistent with a bronchiectasis with pleural 
involvement. Later plates were made after lipiodol instillation failed to shon 
anj’ significant bronchial dilatation. Smears from the sputum made on July 25, 
1936, and July 27, 1936, did not show acid-fast organisms. The patient was 
discharged from the hospital on August 30, 1936. Two possible diagnoses were 
still considered; thickened right lower pleura with pleurisy (tuberculous basis) 
and bronchiectasis. 



In October, 1936, R. D. developed poUomyelitis of the right shoulder 
This was cared for at the Municipal Contagious Hospital and the orthopedic 
department of the Research Hospital. During the period in which he was con- 
fined to bed in the Contagious Hospital the sputum ceased almost entirelN 
When he became active and returned to the orthopedic dispensary the sputum 
returned. It was thus necessary to hospitalize him again on December .s. 19.6, 
?unher bronchoscopies and .x-rays gave essentially the same findings. In 
January, 1937, the enterologic department translerred the ca=e to the medica 
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dBpensary. Complete h^tojy “ given as hemoptysis 
tafplelS'eSusL presumably on a tuberculous basis although physical c^^- 

sur^C .cpartme. ol ^ hospit. ^ Al^ 

9 ml on th; serme of Dr. W. Van Hazel. From April ^ 

1937 11 bacteriolodc examinations of sputum rvcrc made No acid-f.A o , 
ile found. 'PreMously at least 10 smears had been -ammed by 
dEpensary laboratory, all of which were negative for tubercle bacilli. On Apnl 



Fig. 9. — Recovery almost complete. 


IT. 1937. a right phrcnico-exeresE was performed. Figure 7 shows the result of 
this On .\pril 24, 1937. there occurred a profuse expectorating of bright red 
blood at 10 r m The patient felt better folloxxdng this. Pneumothorax w’as 
done on May 1. Figure S taken on May 8, 1937, shows the right lung partially 
lo.'.lap-cd and fluid in the chest cavity. 

I rona this a-ray Dr. \ an Hazel decided that there was a perforation from 
tla hver through the diaphragm into the bronchus, .\mebic abscess being sus- 
paattc the patient was questioned specifically about previous attacks of diarrhea, 
1 . V, ..5 then learned for the first time that he had had amebic dysentery follow- 
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ing drinking some watM at the stock yards fire in 1934. At that Ume he had 
been treated with emetine hydrochloride and had forgotten the whole incident. 
He Ti’as then sent to the laboratoiy and on May 15, 1937, mobile trophozoites 
of Endamoeba histolytica were isolated from the sputum. The final diagnosis 
was then made of amebic abscess of the liver that had ruptured through the 
diaphragm and drained through the bronchial tree. The rupture most certainly 
occurred at the time of the “pneumonia” in 1936. Emetine hydrochloride 
therapy was instituted and the patient showed immediate response. Following 
this a course of chiniofon was given. The proctoscopic findings were negative. 
On June 8, 1937, the patient was discharged in very good condition. Figure 9, 
taken two and one-half months after final discharge, shows elevation of the 
right diaphragm, which of course is due to the phrenico-e.\eresis. Localized 
density near the right lateral chest may represent residual change of previous 
pathologic process. 

Comment . — In this case an acceptable diagnosis was not 
reached for nearly three years. The case was considered to be 
due to bronchiectasis because of repeated hemorrhage with no 
evidence of tuberculosis given by x-ray or sputum examination. 
The patient was so treated for one year by repeated bronchial 
aspirations. As this brought no improvement the diagnosis 
of tuberculosis was adopted. In keeping with this, a right 
phrenico-exeresis and pneumothorax were done. After these, 
a profuse hemoptysis occurred. On examination of Fig. 8 the 
surgeon noted an area of rarefaction below the diaphragm. 
On questioning, the patient for the first time volunteered the 
information of a previous attack of amebic dysentery. Sputum 
examination revealed amebae. With administration of emetine 
hydrochloride the patient recovered. 

Case V. — J. G., presenting subdiapbragmatic abscess with multilocu- 
lar empyema. 

History.— An emaciated, critically ill man, thirty-five years old, was ad- 
mitted to the hospital on August 6, 1934. He bad been well until May 21, 1934, 
when a bloody diarrhea started. He had 10 to 15 stools per day. There was 
constant abdominal pain and fever. As his condition did not improve with 
bed rest a private physician was called about June 13th. The doctor sent him 
to a hospital where he remained eight days and was then sent home uith the 
condition undiagnosed. At this time a pain developed over the lower ribs in 
the midsternal line and radiated to the lumbosacral region, c.':tending into the 

extremities. _ 

About August 1st the pain localized in the right costal margin. Examina- 
tion of the lungs showed diminished breath sounds and dulness in the base of 
the left lung posteriorly. Marked tenderness was evident in both upper quad- 
rants of the abdomen with moderate rigidity. The impression was a subdiaph- 
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ragmatic abscess, possibly on an amebic basis. A history rvas obtained of 
drinking ^vater at the stock yards fire several days before the onset of the 
diarrhea Because of this, complement fixation tests were made for typhoid, 
paratyphoid A and B, and undulant fever. Ail of these were negative. Proc- 
toscopy revealed a somewhat inflamed mucosa but no ulceration in the 20 cm. 
examined. Stools were examined but no parasites wcrc^ found. The whole 
condition gradually became aggrax-ated. Blood transfusions were given on 
August 23, 1954, and August 25, 1934. There was a considerable general reac- 
tion to the second transfusion. ‘ At this time there was a bloody stool passed 
in which were found active trophozoites of Endamoeba histolytica. The diag- 
nosis was then definitely made of amebic dysentery, amebic subdiaphragmalic 
abscess and pleural involvement. The patient was put on treatment and the 
liver abscess which was on the right side was drained. The chest was tapped 
on the left side September IS, 1934, and September 23, 1934. removing yellow 
pus in amounts of 1000 cc. and 250 cc. respectively. The first fluid encountered 
was thin and contained only a moderate number of pus cells. As the exploring 
needle was probed deeper a thick, viscid pus was encountered. This was in- 
terpreted as meaning that the first fluid arose from the pleural cavity and 
represented fluid in process of transformation into the pus of empyema. The 
second fluid was evidently obtained after the needle passed through the diaph- 
ragm into a liver abscess, subdiaphragmatic in location. Several more trans- 
fusions were given but all were ineffectual. The patient expired Sep- 
tember 28, 1934. The postmortem revealed multiple amebic abscesses of the 
liver in addition to the large one in the right lobe which had been drained. 
There was a large abscess beneath the left diaphragm and extensive adhesions 
binding the left pleura to the diaphragm. These contained pocketed fluid 
giving rise to a multilocular empyema with pus of x’arying consistencies. 


Commeni. — Shor% after the entrance into the hospital it 
was possible to make a diagnosis of liver or subphrenic abscess. 
It was twenti^-one days later before we were able to isolate the 
amebae from the stools. Fluid which could be recognized by 
■v-ray appeared about the diaphragm rather late in the course 
of the case. However, the autopsy showed fairly extensive ad- 
hesions with many pockets containing fluid. This would in- 
dicate that a fibrinous pleurisy may precede one in which fluid 
IS an outstanding manifestation. 




I-rom these cases one may visualize the pathogenesis of ih 
pu monary involvement fairly clearly. The involvement is b^ 

nlou kv"‘ f diaphragm from below ani 

Iho for’ inflammatory reaction may tak 

form of a severe pleural reaction with fluid formation^ Th 
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fluid may be sufficient in amount to fill the chest cavity (Case 
2 ) . At another time the fluid may be small in amount 
and the fibrinous exudate attaches the lung to the diaphragm. 
This was the course of events in Cases III and IV. The 
fibrinous reaction may continue and be replaced by an exten- 
sive sclerosing process as in Case V. As the condition progresses 
the adhesions become more extensive and the abscess ruptures 
into the lung establishing a communication with a bronchus. 
When the x-ray plate is taken and the physical examination is 
made at this stage, a diagnosis of bronchopneumonia will be 
warranted. The a;-ra3'’ plate will show a shadow compatible 
with such a diagnosis and the physical findings (dulness, 
bronchial breathing, increased fremitus) will indicate a con- 
solidation. 

When the patient is seen at a later stage after there has 
been an expectoration of much of the material flooding the de- 
pendent bronclii the picture is different. The bronchial mark- 
ings will now be discernible. They will be increased and 
thickened. The picture will be one usually seen in peri- 
bronchiolar involvement. The condition will be confused with 
a basilar tuberculosis or a bronchiectasis. The persistent re- 
currence of a bloody sputum will doubtless favor a diagnosis 
of tuberculosis. It is interesting to note that Case III first 
came under observation at the Research Hospital at this stage. 
The pneumonia picture appeared two months prior to admis- 
sion. In her case a diagnosis of tuberculosis was made and 
treatment for this instituted. Case IV entered the hospital a 
somewhat longer time after his pneumonic episode. In his case 
the preponderance of findings did not indicate so clearly tuber- 
culosis and so a diagnosis of bronchiectasis was made. When 
he did not recover under treatment for bronchiectasis then the 
alternate diagnosis of tuberculosis was adopted. 

If the inflammatory reaction proceeds more slowly, then the 
fibrous tissue reaction occurs and fluid appears later. If the 
condition remains undiagnosed a sufficient time the fluid will 
inevitably be changed into pus as in Case V. 

From a study of these cases one is struck by the long time 
which a patient may tolerate amebic infections of the liver and 
yet experience a complete recovery. The time between symp- 
toms of liver involvement and treatment was in Case I, three 
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years; Case II, three weeks; Case III, eleven months; Case 
IV, fifteen months and Case V, two months. The apparent 
fair state of health presented by Cases III and IV is doubtless 
due to the establishment of drainage of the abscess. The 
amebae cause very little permanent damage to lung tissue. 
After they have been destroyed by emetine the tissue rapidly 
returns to normal. This has been knoum for some time with 
reference to the liver. It is further interesting to note that 
even during the height of the involvement of the lung (Case 
IV) there was no significant ulcerations to be seen through the 
bronchoscope and the bronchial tree as visualized by the 
lipiodol instillation was normal. One may raise the question 
as to whether the amebae are viable in the lung. The organ- 
isms recovered from the sputum were normal in appearance 
and motility. The reports of Craig also substantiate their 
viability. 

The authors wish to thank Dr. Willard Van Hazel for the 
privilege of reporting Cases III and IV which were seen in 
consultation prior to their transfer to the medical service. They 
wish to thank Dr. P. H. Holinger for the use of his broncho- 
scopic records in Case IV. 
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OF PNEUMONIA 

THE DIAGNOSIS OF PNEUMONIA 

The existence of a pneumonic consolidation of the lung 
usuallj' is readiW recognized. The diagnosis of lobar pneu- 
monia, however, entails more than the mere demonstration of 
a pneumonic consolidation. It involves also the identification 
of the bacterial incitant and the consideration of factors which 
influence the course and outcome of the disease. Every case of 
acute pulmonary involvement demands scrutiny from anatomic, 
etiologic and prognostic vieiSTioints. 

The Anatomic Diagnosis, — ^The most valuable early diag- 
nostic signs of pneumonia is the suspicion that it might be 
present. This suspicion is aroused, even in the laity, in the 
illustrative case with the well-known picture of the sudden on- 
set of illness vidth an actual chill, rapidly mounting fever, shal- 
low, restrained respiration, pain in the chest and followed by 
cough with expectoration of rusty sputum. If in such a case 
we folloiv the imploration of Austin Flint and “employ physical 
exploration” and find the classical signs of localized consolida- 
tion the diagnosis of the existence of pneumonia is at once es- 
tablished. It is common medical knowledge, however, that not 
always does pneumonia announce itself with such a conspicuous 
liarade of distinctive marks. Difficulties arise in diagnosis be 
cause of the variability of the presenting symptoms, or the de- 
la\ed display of the signs of consolidation. Diversity in tbp 
mode of presentation accounts for about half of the Lfer ed 
dmgnoses. These alterations in symptomatology t" ^ 
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grouped according to the manner in which they obscure the 
clinical picture: 

1. Gradual onset, developing in the course of an upper 
respiratory infection. 

2. ^ Sudden onset of illness with exaggerated symptoms such 
as- pain, meningismus or delirium. 

3. Development, gradual or sudden, in the course of other 
illness such as congestive heart failure, undulant fever, or 
delirium tremens, which masks the pneumonia. 

4. Silent onset — ^without symptoms pointing to pulmonary 
involvement, commonly seen as “walking pneumonia.” 

The physical findings which establish the diagnosis of 
pneumonia are those of consolidation, viz. : decreased mobility 
of the affected side of the chest, increased tactile fremitus, 
diminished resonance to dulness, tubular breathing and bron- 
chophony. These findings may not occur for from three to five 
days and if waited for, valuable therapeutic time is lost. The 
earlier physical findings occur during the stage of engorgement 
before solidification is present. At this stage the appearance 
of the patient bears almost as much diagnostic weight as do the 
often meager signs. The “pungent heat of the body,” the 
flushed face, the herpes about the lips, the increased respira- 
tion rate with the “expiratory grunt” all contribute to this 
appearance of illness. There may be some limitation of res- 
piratory motion, the percussion note is more resonant and may 
possess a tympanitic quality. The breath sounds are sup- 
pressed and only gradually become blowing in character. The 
voice sounds become altered only as consolidation progresses. 
These early changes in signs are comparative and can best be 
elicited with the patient sitting in bed, a procedure condoned 
early, but condemned later. One of the earliest positive signs 
is the development of whispered bronchophony. This can be 
educed long before changes in the spoken voice can be detected. 
The crepitant rale of Laennec appears early and is almost 
pathognomonic of pneumonic consolidation. It may only be 
confused with the crepitant friction rub. These crepitant 
sounds have been promiscuously described and have been 
likened to sounds produced both by rubbing the hairs close to 
the ears or by throwing granulated sugar on an open fire. If 
the acoustic differentiation is to be made the rale resembles 
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more the creaking of tlie hair while the rub is similar to the 
crepitation of tire sugar. The distinction between these sounds 
is of more tlian academic interest because the rub is fre- 
quently heard in the absence of pneumonitis. Early too, at 
the site of the pleuritic pain the typical coarse friction rub niay 
be detected, but usually the pain is so intense that the patient 
will restrain his breathing so effectively that no rub is heard. 
A striking diagnostic feature, as well as an early one in phys- 
ical exploration is tlie rapid change in the findings, so that in 
a few hours tlie entire picture may be metamorphosed. 

The respiration in pneumonia is characteristic. It is rapid, 
restrained and shalloiv. The respiratory rate is increased two- 
fold or even threefold. Witli tlie average febrile increase in 
the pulse rate, the pulse-respiration ratio is disturbed so that 
instead of the normal 4 to 1 ratio it may be 2 to 1 or even 
1% to 1. The very great early differential value of this sign 
is too often underestimated. 

Not infrequently the physical findings are confusing. In 
such cases it is being more and more appreciated that for 
definite confirmation of the diagnosis roentgen ray is indispen- 
sable. Ordway’- enthusiatically proclaims the value of tlie 
x-ray film in the demonstration of pneumonia before the charac- 
teristic physical findings appear. It is not at all uncommon 
to be astounded by the paucity of findings in the presence of 
extensive involvement as demonstrated by the x-ray film. 
Roentgen study serves a dual purpose, in establishing the ex- 
istence and location of pneumonic infiltration and also in ex- 
cluding other intrathoracic pathology which might be confused 
mth it. 


The clinical picture, physical signs and x-ray merely estab- 
lish the presence of pneumonic consolidation. Such consoli- 
dation can be caused by a variety of immunologically different 
strains of pneumococci as well as by other organisms. While 
there is some difference in these various pneumonias, chiefly in 
le degree of toxemia and in the statistical mortality, this 
^fference cannot be recognized on purely clinical evidence 
the bacterial incitant can be identified only by bacteriologic 
means. Therefore, the diagnosis of pneumonia does not rest 
^Mth merely establishing the existence of the disease but de- 
mands the identification of the particular responsible organ- 
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ism. To this end studies of the sputum are mandatory. Even 
the microscopic examination of the stained smear yields im- 
portant information. The demonstration of large numbers of 
pneumococci in the sputum both intracellular and extracellular 
is expected in pneumonia j the absence of these organisms in 
the sputum of a suspected case would certainly cast well- 
founded doubt on the diagnosis. The recognition of the par- 
ticular type of pneumococcus is also of prime importance from 
the standpoint of establishing the presence of pneumococcus 
pneumonia, instituting specific therapy and judging prognosis. 
While pneumococci may be obtained from the mouths of 50 
per cent of healthy individuals they are of the types which are 
least often the cause of the disease. Pneumococci Type I and 
Type II, which are responsible for over 50 per cent of the cases 
of pneumonia, are seldom found in healthy individuals other 
than contacts (Irons^). T5rping gives both information neces- 
sary for tlie use of the specific sera of Types I and Types II, 
and in addition it lends a notion as to the average prognosis. 
For example, Type III pneumonia is a different disease prog- 
nostically than either Type I or Type II. Faced with the 
knowledge that we are dealing with a Type III infection with 
an average mortality of 50 per cent, heroic therapeutic means 
such as oxygen therapy and intravenous glucose medication 
should be instituted immediately rather than as a measure of 
last resort. The etiologic diagnosis also reveals occasionally 
the presence of other causative organisms such as streptococci, 
staphylococci, Friedlander’s bacillus and Bacillus abortus. 
While no specific treatment exists for these infections the ac- 
cumulation of statistics as to the frequency of their occurrence 
leads to information which will eventually be important in their 
control. The establishment of the streptococcus as the cause 
of a pneumonia is an indication for the trial of sulfanilamide as 

a therapeutic agent. . 

The Diagnosis from the Standpoint of Prognosis. — 
The diagnosis to be complete should also include the evalua- 
tion of other factors which influence the outcome. These are, 
in addition to the determination of the type of pneumococcus, 
the location and extent of involvement, the degree of to.xemia, 
the response of the individual and the presence of untoward 
conditions which magnify the risk. 
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Location and Extent of Involvement.— The mortality i? 
greatly influenced by involvement of more than one lobe, and 
still greater -when the involvement is bilateral. The location 
of the pneumonia in the upper lobes is more serious than in 
the lower lobes, and the left upper lobe pneumonia, regardless 
of tjTie, carries with it the most serious outlook. It is a dis- 
tinct surprise to see recovery take place in left upper lobe 
pneumonia. 

Toxemia. — The degree of toxemia may be measured to 
some extent by blood culture. IVhile there probably is a bac- 
teremia present at some time in every case, its determination is 
possible only in tlie cases of extensive or persistent invasion 
of the blood stream. Positive blood cultures indicate an 
overwhelming of the resistance of the individual. Cole^ has 
demonstrated tliat when the blood cultures were positive the 
mortality was 67.1 per cent, while in the case of negative cul- 
ture the mortality was 11.6 per cent. 

The degree of toxemia is to some extent reflected in the 
serum bilirubin. All cases of pneumonia develop an elevation 
of the serum bilirubin, due to the inability of the anoxic liver 
cells to excrete the excessively formed bilirubin. Some cases, 
due to actual necrosis of liver cells, develop frank choluric 
jaundice. These cases seldom recover. Hence the determina- 
tion of the degree and the type of icterus is of distinct 
value. 

The response of the patient can be measured to some ex- 
tent by the blood count. Elevation of the white count occurs 
within a few hours and persists until after the crisis. In the 
majority of cases the leukocytosis is between 15,000 and 35,000. 
This early relatively high white count is an important diagnos- 
tic aid. With counts less than 10,000 the diagnosis of lobar 
pneumonia should be subjected to further diagnostic scrutiny. 
If the diagnosis is substantiated, the low count indicates defi- 
cient defensive powers, mild infection or complication, while 
counts of over 40,000 indicate strong combative powers in the 
presence of intense infection. 

Other laboratory procedures have been advocated but have 
not come into common usage. These are the demonstration of 
the specific precipitin substances in the urine, the absence of 
urinary chlorides, decreased oxygen content of the blood asso- 
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ism. To this end studies of the sputum are mandatory. Even 
the microscopic examination of the stained smear yields im- 
portant information. The demonstration of large numbers of 
pneumococci in the sputum both intracellular and extracellular 
is expected in pneumonia 5 the absence of these organisms in 
the sputum of a suspected case would certainly cast well- 
founded doubt on the diagnosis. The recognition of the par- 
ticular type of pneumococcus is also of prime importance from 
the standpoint of establishing the presence of pneumococcus 
pneumonia, instituting specific therapy and judging prognosis. 
While pneumococci may be obtained from the mouths of 50 
per cent of healtliy individuals they are of the types which are 
least often the cause of the disease. Pneumococci Type I and 
Type II, which are responsible for over 50 per cent of the cases 
of pneumonia, are seldom found in healthy individuals other 
than contacts (Irons^). Typing gives both information neces- 
sary for tlie use of the specific sera of Types I and Types II, 
and in addition it lends a notion as to the average prognosis. 
For example, T 3 T 3 e III pneumonia is a different disease prog- 
nostically than either Type I or Type II. Faced with the 
knowledge that we are dealing with a Type III infection with 
an average mortality of 50 per cent, heroic therapeutic means 
such as oxygen therapy and intravenous glucose medication 
should be instituted immediately rather than as a measure of 
last resort. The etiologic diagnosis also reveals occasionally 
the presence of other causative organisms such as streptococci, 
staphylococci, Friedlander’s bacillus and Bacillus abortus. 
While no specific treatment exists for these infections the ac- 
cumulation of statistics as to the frequency of their occurrence 
leads to information which will eventually be important in their 
control. The establishment of the streptococcus as the cause 
of a pneumonia is an indication for the trial of sulfanilamide as 
a therapeutic agent. 

The Diagnosis from the Standpoint of Prognosis.— 
The diagnosis to be complete should also include the evalua- 
tion of other factors which influence the outcome. These are, 
in addition to the determination of the type of pneumococcus, 
the location and extent of involvement, the degree of to.xemia 
the response of the individual and the presence of untoward 
conditions which magnify the risk. 
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Location Rnd ExtGnt of InvolvGinGnt. — The mortalitv' i' 
greatly influenced by involvement of more than one lobe, and 
still greater when the involvement is bilateral. The location 
of the pneumonia in the upper lobes is more serious than in 
the lower lobes, and the left upper lobe pneumonia, regardless 
of type, carries with it the most serious outlook. It is a dis- 
tinct surprise to see recovery take place in left upper lobe 
pneumonia. 

Toxemia.— The degree of toxemia mav be meaMired to 
some extent by blood culture. While there probabiv is a bac- 
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ciated with increased carbon dioxide and the little understood 
Takata-Ara test and Weltman reaction. 

UNTOWAItD CONDITIONS WHICH INFL-UENCE THE OUTCOME 

The presence of other maladies such as diabetes, nephritis 
or heart disease must be considered as a part of the diagnosis 
of pneumonia because of the influence borne to therapy as well 
as to the seriousness imparted to prognosis. Alcoholism, star- 
vation and exposure must be clinically appraised in relation to 
the diagnosis. These conditions, chiefly alcoholism, are no- 
toriously associated with pneumonia, conceal its presence and 
augment the mortality. 

THE DIFFERENTIAL DIAGNOSIS 

The differential diagnosis considered in relation to these 
same variations from the typical picture includes the follow- 
ing conditions: 

(A) Similarity of onset. 

1. Upper respiratory infection. 

2. Other forms of pneumonia. 

3. Tuberculous pneumonia. 

(B) Pneumonia with exaggerated symptoms, 

1. Meningitis. 

2. Abdominal pain. 

3. Delirium tremens. 

(C) Confusing physical finding. 

1. Pleurisy with effusion. 

2. Pulmonary infarction. 

3. Pulmonar}^ congestion. 

4. Massive collapse of the lung. 

5. Acute pericarditis. 

SiMULARixy OF Onset 

The Upper Respiratory Infection.— The upper respira- 
tory infection by its similarity of onset with fever, prostration, 
cough and pleuritic pain presents a picture which is in no wise 
different from the onset of pneumonia. In a given case one 
may be hard put to say whether or not there will be a pneu- 
monia. This is true in a light of the fact that 30 per cent of 
the cases of pneumonia are preceded by an upper respiratory 
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infection which has been present from four to fouiteen clajs. 
Pneumonia is suggested if instead of the usual prompt recovery 
the patient progressively becomes worse, the fever higher, the 
cough more severe, tlie sputum bloody and the pulse-respira- 
tion ratio disturbed. Frequently in these cases it is difhcult 
to say whetlier the pneumonia is a complication or the “cold 
is in reality a gradual onset of pneumonia. Of particular value 
in these cases is the examination of the sputum and where Type 
I or Type II pneumococci found the diagnosis of early pneu- 
monia made and treatment instituted accordingly. Roentgen 
studies in tlie persisting “cold” will only too often reveal 


pneumonia. 

Other Forms of Pneumonia. — Bronchopneumonia in 
adults is as a rule a secondary event due to the extension of 
infection of the upper respiratory tract or as the result of as- 
piration of infective material in the presence of debilitation 
from prostrating disease such as nephritis, carcinoma, etc. In 
these cases the general condition of the patient leads to its 
diagnosis rather than phj'’sical signs. Elevation of temperature, 
cough and purulent expectoration, leukocytosis and crepitant 
rales at the bases intimate its presence. In the rare primary 
form in adults, with a diffuse bilateral involvement there are 
found scattered areas of consolidation with crepitant rales 
heard over the entire chest. Even in the “confluent” type the 
findings are never so definite as in lobar pneumonia. In manv 


cases the differentiation is a matter of opinion. 

Acute Tuberculous Pneumonia.— Acute tuberculous 
pneumonia not infrequently presents an identical onset with 
that of lohar pneumonia, with chill, chest pain, cough, and 
bloody expectoration and physical findings of consolidation 
Aid to differentiation are the history of previous ill health, with 
hemoptysis or pleurisy, persistent bloody expectoration, rnoder- 
ate leukocytosis, recurring chills and relatively few pneumo- 
cocci in the sputum. The diagnosis is eventually established bv 
roentgen ray and the demonstration of the tubercle bacillus in 
he sputum. When pneumonia involves the upper lobe par 
cularly the right, it frequently must be distinguished ’ from 
uberculous pneumonia. The loud blowing tubular hrLv 
;n Mohreheim’s fossa bears dose resemfeoL t' ^ 
and often fs considered as re^^s^ 
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Pneumonia Presenting Exaggerated Symptoms 
Meningitis.— Meningitis may be suspected when pneu- 
monia presents itself with marked cerebral symptoms and 
meningismus. In such cases there is question whether the 
symptoms are due to an epidemic meningitis or pneumococcus 
invasion of the meninges. Meningeal symptoms occurring after 
the development of the pneumonia practically always indicate 
pneumococcus meningitis. With meningismus the signs of 
meningeal irritation are never so definite as in meningitis. In 
any suspicious cases lumbar puncture should unhesitatingly be 
employed. By this procedure the diagnosis is seldom long in 
doubt, the spinal fluid examination revealing purulent fluid with 
the causative organism in meningitis, and clear fluid in men- 
ingismus. 

Appendicitis. — In pneumonia the pleuritic pain when re- 
ferred to the right lower quadrant begins there, while in appen- 
dicitis it is at first diffuse and then localizes in the region of 
McBurney’s point. Such lower abdominal pain being in reality 
pleuritic in origin is associated with restrained breathing and 
suppressed breath sounds. The greatest difficulty in the differ- 
entiation is in the fact that because of the acuity of the ab- 
dominal condition the pneumonia is not suspected and therefore 
sought. This is especially true in children. Of particular diag- 
nostic import is the alteration of the pulse-respiration ratio. 
In all such doubtful cases .r-ray will establish the diagnosis and 
forestall operation. 

Perforated ulcer is diagnosticated by a careful and exacting 
history revealing a periodic postprandial pyrosis (SingerO. 
sudden onset of intense pain in the epigastrium with cramp- 
like exacerbations, localized tenderness and varying degrees of 
shock. If there is a free perforation into the peritoneal cavity 
there will be added the characteristic board-like rigidity and 
pneumoperitoneum, which may be absent in the subacute, 
walled-off perforation. 

Delirium Tremens. — Delirium tremens resembles lobar 
pneumonia in many ways. Both develop frequently in alco- 
holics, both have a sudden onset following exposure, there is 
the same rapid development of the appearance of ill health, 
with flushed face, profuse sweating, rapid respiration and fast 
pulse. All patients with pneumonia develop delirium and many 
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patients with delirium tremens develop pneumonia In dclir urn 
Lmens the delirium is present at the onset, the disorientation 
is for time, place and person, there is marked apprehension, 
coarse tremor and bizarre visual illusions and hallucinations. 
In pneumonia the delirium usuallj^ develops later and the orien- 
tation for person is retained. However, either may be a com- 
plication of the other. 


Confusing Physical Findings 

Pleurisy with Effusion. — ^The onset of pleurisy with 
effusion is usuallj^ gradual with pleuritic pain, but may be 
sudden following some exposure. The pain does not subside 
as it usually does in fibrinous pleuritis. After the fluid ac- 
cumulates the findings are distinctive, with limitation of mo- 
tion, decreased tactile fremitus, diminution of resonance to 
flatness, displacement of the heart to the opposite side, sup- 
pressed breathing or distant bronchial breathing, decreased 
vocal fremitus or distant bronchophony. In any doubtful case 
the diagnosis is readily established by a well directed aspira- 
tion needle. In addition, a roentgen examination gives con- 
clusive differential information. 

Pulmonary Infarction. — Pulmonary infarction closely 
resembles lobar pneumonia because of similarity of onset, 
symptoms and physical findings. Distinction between the two 
is made on the presence of concomitant conditions giving rise 
to the embolus, such as heart conditions, particularly rapid 
auricular fibrillation with acute failure, or endocarditis; sepsis, 
puerperal or otherwise; crushing injuries, etc. The sputum is 
more likely to be frankly bloody, there are fewer organisms, 
the blood culture is negative and jaundice occurs early. 

Pulmonary Congestion. — ^Active pulmonary congestion 
occurs after trauma to the chest with or without fracture of 
the ribs. There is marked dyspnea, pain at the site of injury 
and on physical examination diffuse sibilant and mucous rales 
are present. There are no alterations in resonance, breath or 
voice sounds. Usually the signs disappear in a day or two. 

Passive congestion of the lungs is distinguished by the his- 
lor}', the bilateral involvement of the bases posteriorly, the 
diffuse, coarse, moist rales and the absence of signs of ’con- 
solidation. Roentgen ray shows a diffuse clouding of the bases 
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of both lungs. The sputum reveals many “heart failure cells’ 
and few pneumococci. 

Massive Collapse of the Lung. — In massive collapse there 
is a history of operation, or trauma to the chest, with the char- 
acteristic pulling of the mediastinal structures to the affected 
side, its retraction, the narrowing of the intercostal spaces, the 
elevation of the diaphragm and the relative silence of the chest. 

Acute Pericarditis. — In acute pericarditis the febrile on- 
set, with dyspnea, pain in the chest, cough and physical find- 
ings of compression of the lung posteriorly (Bamberger’s sign) 
leads to confusion with left lower lobe pneumonia. The dis- 
tinction is made on the history of preceding rheumatic infec- 
tion, the exaggerated dyspnea, the characteristic enlargement of 
the area of cardiac dulness at the base of the heart, the pulsus 
paradoxus and the alterations in the electrocardiogram. The 
diagnosis is established by the typical cardiac shadow on the 
roentgen film. 
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THE DIFFERENTIAL DIAGNOSIS OF PNEUMONIA 
IN CHILDHOOD 

Pneumonia in adults is frequently difficult to diagnose, 
because of the variations in tlie clinical picture presented. In 
children, the difficulties of diagnoses are even greater, because 
of certain physiologic and anatomic peculiarities present in the 
growing organism which make the reactions to the infection 
different. Subjective symptoms as well as physical findings are 
often quite different in children from those in adults. We also 
recognize marked differences in the young infant, as compared 
to older children. 

The term “pneumonia” is a broad one including a variety 
of pathologic changes in the lungs, as well as varying etiologic 
factors. Not all pneumonias are due to the pneumococcus, of 
which there are, as you know, many types; some are strep- 
tococcus infections, and some are due to the influenza bacillus. 
Thus, when we say a child has pneumonia, the diagnosis is not 
complete unless we know approximately the pathologic changes 
present in the lungs, and the causative organism. It is impos- 
sible to discuss in this clinic all varieties of pneumonia, but I 
can show you a few cases exemplifying some of the more com- 
mon clinical pictures, and discuss the problems in diagnosis 
which they present. 


^ Case I.— This four-year-old boy was well until six days ago, when he com- 
plained of being chiily about 4 o’clock in the afternoon, and acted tired and 
PeexTsh. He did not care for any supper, and went to bed complaining of 
Uomach ache. Thirty minutes later, he complained of severe pain in the right 
«(ic of his abdomen, and he vomited. The mother took his temperature and 
ound It to be 103» F. I saw him soon after that, and could find nothing on 
P acal exammaUon to account for his symptoms. There was some general 
^bdommal Underness, but no rigidity and no localized tenderness. His lung! 
ed enurely dear. He looked and acted sicker than he should with tL 
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usual febrUe disturbances due to upper respiratory tract infections which arc 
prevalent at the present time. On the following day, his temperature remained 
between 103° and 104° F. all day, and he continued to complain of pain in the 
right side of his abdomen. He was very restless and irritable. When seen 
by me that afternoon, his respirations were' rather rapid, and at times there 
was a short grunt at the beginning of expiration. His abdomen was soft, and 
there was no localized area of tenderness. I was still unable to find any 
physical findings of pneumonia, although I was quite suspicious of it by now, 
because of the rapid breathing, the expiratory grunt, and the sustained tem- 
perature elevation. On the third day of his illness, I was able to hear a pleural 
friction rub in the right axilla, and diminished breath sounds over the right 
lower lobe, as well as a relative decrease in resonance over this area. Since 
then the physical findings have become typically those of a frank lobar pneu- 
monia of the right lower lobe with pleuritis more marked than in the average 
case. His temperature curve has remained almost flat at 103° to 104° F. until 
this morning, when it dropped to 101° F., but is now up again to 104.6° F. 
His right lower lobe is now very dull to percussion, one hears loud bronchial 
breathing over this entire area, and there are numerous crepitant and sub- 
crepitant rales with here and there some moist rales. 

This case represents primary lobar pneumonia in a form quite typical of 
the disease in childhood. Some features of this case deserve discussion. Vomit- 
ing is a symptom of onset in nearly any acute febrile disturbance in childhood. 
This is a response to the invasion of an infectious disease which is peculiar to 
childhood. Another symptom of onset not infrequently seen in childhood, 
though not present in this case, is convulsions. When convulsions occur as a 
symptom of onset, there is usually no recurrence of convulsions later in the 
course of the disease, except as might be due to some complication involving 
the central nervous system. A peculiar short grunty sound made by a child 
at the beginning of each expiration is, in my experience, almost pathognomonic 
of pneumonia. It is due to pain produced by the pleurisy. Inspiration after 
reaching a certain point is stopped abruptly, and the grunty noise precedes the 
expiratory movement. In certain cases of peritonitis, one may encounter this 
same symptom. When, however, the expiratory grunt is due to pain from 
peritonitis, there is marked restriction of abdominal movement during respira- 
tion, most of the respiratory action being thoracic, while just the opposite is 
true in pneumonia. 

There are two other features of this case which deserve mention: one is 
the early appearance of rather extensive pleurisy which persisted through 
several days a feature which makes the experienced clinician suspicious that 
empyema will compUcate the convalescence. The other feature of interest is 
that this morning the temperature dropped to 101° F., and although it is now 
UP to a very high point again, this morning’s drop was the first that has 
occurred sine'e the onset of the disease. This phenomenon almost always is a 
signal that a true crisis is only a feiv hours away. 


Case n.— This nine-year-old girl had a common cold three weeks ago irith 
the usual svmptoms of rhinitis, pharyngitis, and laryngitis. She had almost 
no fever during the first three days. On the fourth day, she had a trouble- 
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some cough, and a fever of 101° F. in the afternoon. I saw her that da> an 
there were a few scattered coarse moist rales to be heard in 'larious part o 
her lungs, but no other chest findings. The following day her temperature, 
which had been 99° F. in the morning, rose to 102° F. in the late afternoon, 
and on examination that day, I found a small area of bronchial breathing on 
both sides at the lower angle of the scapula, and also crepitant rales were heard 
over these areas at the end of inspiration. She had no pain, and although her 
respirations were comparatively rapid, they iverc not labored, and not asso- 
ciated with any expiratory grunt. She did not act very sick, but was rather 
languid. 

On these findings, I made a diagnosis of bronchopneumonia. For the next 
ten days, she ran a remittent temperature, the low point being about 101 F. 
in the morning, the peak being 103° to 103.4° F. in the late afternoon or 
evening. Cough and general fatigue were the outstanding symptoms. The 
temperature fell gradually after that with the peak being each day a little 
lower, and the morning remission also reaching a lower point each day. The 
cough subsided, and she began to take interest in food. Now she has had a 
normal temperature for two days. 

During the first week of her bronchopneumonia, the lung findings in- 
creased, some dulness could be elicited in the axilla and over the middle portion 
of the thorax posteriorly on both sides, with bronchial breathing and moist as 
well as crepitant rales. Elsewhere in both lungs there were small areas where 
moist and crepitant rales could be heard. She never had any marked dyspnea, 
and never any pain or c>'anosis. 

This case represents a typical uncomplicated bronchopneumonia. We have 
been having an epidemic of common colds recently, and in other cases of 
bronchopneumonia I have seen, the course has not been as smooth as in this 
case. One of the frequent complications which has seriously interfered with 
convalescence has been otitis media, usually with suppuration. It is important 
to carefully examine the ears with an otoscope at every visit ; you cannot rely 
on any subjective symptoms to call your attention to the ears. Children localize 
pain very poorly ; they may say they have headache, or not infrequently make 
no complaint of pain whatever. An unexpected rise in temperature during the 
course of bronchopneumonia will frequently go unexplained until suddenly one 
day the mother or nurse finds a purulent discharge from the ear. No physician 
who treats children should neglect the daily examination of the ears with an 
otoscope. 

Case ni._This girl is two years old. She was entirely ivell until eight 
days ago, when she suddenly vomited, her hands and feet were cold and blue 
bps pale, and she said she was cold and tired. She was given a warm bath’ 

temperature was 

. \\hen seen at that time, physical examination revealed nothine to 
account for her illness. The onset with a chill and rapid rise in temn ! ^ 
m a icmale iniant with no physical findings to e.xplain it gave rise 
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were, however, consistently negative. On the fourth day, she was brought to 
the hospital. Up to this time, daily e-vaminations of the lungs had been made 
with entirely negative findings, but a roentgenogram of the chest taken when 
she entered the hospital, showed a dense shadow in the middle portion of the 
right lung, roughly corresponding to the area of the middle lobe and upper 
portion of the lower lobe. The following day, signs of consolidation were made 
out for the first time by percussion and auscultation. By night of the sixth 
day, her temperature fell to 97° F., and has remained slightly below normal 
since. At no time was cough, dyspnea, or pain a symptom. 

This case illustrates a type of primary pneumonia seen occasionally in 
children which is impossible to diagnose in the first three or four days without 
the aid of the x-ray. Chills occur infrequently in infancy and young childhood. 
When an illness is ushered in by a chill, our first thought is of pyelitis, 
espedaUy if the child is a female. Pneumonia is the ne.xt most probable disease 
to be thus initiated. Lobar pneumonia usually exhibits a temperature curve 
that resembles a plateau, but that it may show a markedly fluctuant character 
with high peaks and deep vallej's is illustrated by this case. 

Case IV. — I have only the clinical chart of this case to show, since the 
patient died a few days ago. It W’as a newborn infant that weighed 6| pounds 
at birth, and seemed normal during the first six days of its life. It then began 
to nurse poorly at the breast, was restless, looked pale and slightly cyanotic 
at times. In the next three days, it became continuously weaker, lost weight, 
and had a feeble whining cry. It had no rise in temperature, but the respira- 
tions were unusually rapid. Physical e.xamination showed scattered moist and 
subcrepitant rales throughout the lungs, but no other findings. Death occurred 
on the twelfth day. At autopsy, there were several rather large areas of con- 
fluent bronchopneumonia in both lungs. 

I am presenting the clinical record of this case to illustrate a point too 
frequently ignored or not realized, i. e., that newborn infants will often show 
no febrile reaction to an infection, and particularly when this infection is very 
virulent and overwhelming. 

Case V.— This, too, is a verj- young infant; it is six weeks old and has 
been sick three days. The baby was well until then. His father had been home 
several da 3 's with an attack of influenza, and three days ago the baby developed 
a stuffy nose, and a cough, and slight fever. The cough became rapidly worse; 
it was almost continuous, and did not permit the baby to sleep or to nurse 
with any comfort. For the past two days, iU temperature has ranged from 
101° to 102° F., the respirations have been very rapid, and the child has had 
a dusky paUor constantly. As we e.xamine the baby, you will nofice that the 
chest is like that seen in the barrel-shaped emphysematous chest of an asthmatic 
individual, and on close inspection, you can see that there is, in fact, an e.xpira- 
tory dyspnea. On percussion, the sounds are those of hyperresonance and on 
auscultation, there are in addition to innumerable moist rales in every portion 
of the lungs, many sonorous musical and piping rales. The roentgenogram 
shows diffuse mottling throughout both lungs. 
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I am not willing to say whether or not this infant has bronchopneumonia. 
I am sure, however, that he has a capillary bronchitis or bronchiolitis, whichever 
term you may prefer to use; only a postmortem examination can determine 
whether bronchopneumonia is also present. 

When young infants are infected with the influenza bacillus, the inflamma- 
tion travels rapidly along the upper respiratory tract, involving the trachea, 
bronchi, and then the bronchioles in which the small lumen is soon almost, 
or entirely closed by the inflammatory' swelling and exudate. Thus, some air 
gets into the terminal alveoli, but very little can escape and hyperinflation or 
emphysema results. This explains the asthmatic type of breathing, the hyper- 
resonance, and expiratory dyspnea. The prognosis in these cases is poor, and 
in every epidemic of influenza, we see not a few young infants affected with 
this condition, and many of them die. If death occurs early, there may be 
found at autopsy a diffuse bronchiolitis, but no pneumonia; but in some, 
especially if death is delayed a little longer, there will be areas of pneumonia 
as well. 


I have attempted with these 5 cases to present a few of the 
types of pneumonia seen in infancy and childhood, and to point 
out the main peculiarities of the child’s clinical behavior with 
some remarks about diagnosis which I hope will be helpful. 
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MEDICAL DIATHERMY IN PNEUMONIA 

The therapeutic application of high frequency currents to 
the body produces heat in the underlying structures, and when 
the heat is maintained within physiologic limits, it is kno^^m as 
medical diatliermy. There are two methods of application; 
the older method is known as conventional or long-wave diath- 
ermy, while the newer methods are grouped as short-wave 
diathermy. It is believed that short-wave medical diathermy 
is more efficient in producing deep heat in the human body than 
any other method in use at present. 

In our clinic we have made approximately 300 tests of 
tissue heating by short-wave diathermy machine.^ In these 
tests temperature rises in the human thigh were measured by 
thermocouples inserted 2 inches directly into the quadriceps 
extensor muscles. The currents were applied for twenty 
minutes and the temperatures were taken before and after this 
period with a potentiometer. In a comparison with other 
methods it was shown that at this depth in the quadriceps 
muscle short-wave medical diathermy gave an average rise of 
4.7.S F., conventional diathermy 2.5° F., and hot-water bottles 
0.2. S F.- 

The technical application of short-wave diathermy is less 
complicated than the conventional contact metal electrode 
diathermy. This makes its application more suitable in pneu- 
monia. 

.Short- wa\ e diathermy may be administered by two methods: 
electromagnetic induction or by the electric field method. In 
our clinic we have found the electromagnetic induction technic 
to be the most effective and convenient method of producing 
heat m the depths of living human tissue. In this method the 

6i 
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current is conducted to the patient from the short-wave 
machine by means of a flexible heavily insulated cable or a disk 
electrode containing the cable coiled and positioned ready for 
treatment. 

The electric field method for short-wave diathermy is used 
by many different technics. The technics accepted by the 
Council on Physical Therapy of the American Medical Associa- 
tion for this method are the double cuff technic and the air- 
spaced electrodes so applied that both electrodes are on the 
same surface of the part to be treated. The double cuff technic 
is not suitable to treat pneumonia. 

The ability to heat the deep tissues with air-spaced elec- 
trodes appears to be dependent upon the size of the electrodes, 
the energy available from the apparatus, the method of appli- 
cation, the distance of the electrodes from the skin and the 
patient’s tolerance. 

In our clinical and physiologic research with short-wave 
medical diathermy, we found no proof that this current has a 
special selective thermal action, special bactericidal or special 
biologic action. We believe that the therapeutic results of 
medical diathermy can be attributed to the effects of heat. 

Special Selective Thermal Action. — Coulter and Carter® 
made an investigation of heating living human tissues by short- 
wave diathermy machines of different wave lengths. Their 
study was made to determine the heating efficacy of short-wave 
diathermy in living human fat and muscle of the thigh, em- 
ploying, first, an electric field of 6-, 12-, 18- and 24-meter wave 
lengths, using the cuff electrode technic; secondly, an electro- 
magnetic field of 12-, 18- and 24-meter wave lengths, using 
the coil technic. The cuff electrode of the electric field and the 
coil of the electromagnetic field were selected because previous 
work by Mortimer and Osborne showed these methods of ap- 
plication to be the most effective of those in general use for 
heating tissues. The machine used in these tests was so de- 
signed that the oscillator circuit could be interchanged, thus 
giving the range of wave lengths aforementioned. 

It was not possible to discover any particular reason why 
one should select any one specific wave length. Coulter and 
Osborne^ made a study of tissue heating using 6-, 12-, 15-. 18- 
and 24-meter wave lengths and again they found no significant 
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difference. They used not only the electric field method, the 
coil technic of the electromagnetic field but also made a study 
of the so-called glass “air-spaced electrodes.” 

Specific Bactericidal Action.— Mortimer and Osborne’ 
in our clinic in their experiments subjected both cultures of 
staphylococci, streptococci. Bacillus mclitensis, gonococci, men- 
ingococci, and B. typhosus to a 6-meter wave for twenty 
minutes, during w'hich time the temperature of the culture rose 
to 40° C. without observing any change in the growth of the 
micro-organisms. They subjected rats with experimental pneu- 
monia for tliree minutes daily to tire 6-meter w'ave without 
observing any change in the fatal course. 

The experimental w'ork that claims specific bactericidal 
action for these high frequency currents may be more ration- 
ally explained, according to Mortimer and Osborne, on tlie 
basis of “point heating,” w'hich raises the temperature of the 
micro-organisms above their thermal death point without a 
corresponding elevation in the temperature of the medium. It 
still remains to be demonstrated whether such test tube results 
can be secured with infection in the body. 

Specific Biologic Action. — Mortimer and Osborne,® in 
reviewing the literature, believe that there is no conclusive evi- 
dence from the literature nor wrere they able to substantiate in 
their investigations the claim of specific biologic action of high 
frequency currents (short-wave diathermy). In their opinion 
the burden of proof still lies on those who claim any biologic 
action of these currents other than heat production. 

Curtis, Dickens and Evans,® in a recent article summariz- 
ing their investigations on specificity, state; 

“If such an effect exists, it should be possible for the dis- 
coverers to describe at least one clear-cut experiment which 
could be repeated by other workers. In the absence of such 
evidence we consider that the great mass of inconclusive obser- 
vations which has been presented is a very insecure foundation 
for Uie rapidly growing belief in specific short-wave therapy. 
'N hilst the possible existence of specific actions of ultra short 
waves cannot be denied, in our opinion such effects have not as 
>et been adequately demonstrated. We, therefore, find our 
pelves m agreement wdtli the conclusions of a recent report to 
Ihe Councl „„ Physical Therapy of the American ScS 



64 


JOHN S. COULTER 


Association by Mortimer and Osborne: ‘There is no conclusive 
evidence from the literature nor were we able to substantiate 
the claim of specific biologic action of high frequency currents 
(short-wave diathermy). In our opinion the burden of proof 
still lies on those who claim any biologic action of these cur- 
rents other than heat.’ ” 

The experimental work on the use of diathermy in pneu- 
monia still rests on the work of Binger' and Christie. They 
used conventional diathermy and during the passage of the 
diathermy current they made direct measurements of the tem- 
perature which developed within the lungs in normal dogs and 
in those which were the seat of a pneumonic consolidation. It 
was found that in normal lungs in no instance was it possible 
to demonstrate any considerable amount of local heating. The 
explanation is that the lungs represent an excellent water- 
cooled system and the intact pulmonary circulation prevents 
any considerable degree of local heating. In the consolidated 
lung of dogs, probably because of the disturbed circulation, it 
was possible to increase the local heating slightly. In 3 pneu- 
monia patients direct measurements of the lung temperatures 
were made by thermocouples enclosed in an ordinary Luer 
needle, which were inserted directly into the consolidated lung. 
In none of these patients was there an appreciable rise in lung 
temperature during or after exposure to the diathermy current. 
Cole® says that in the light of these studies carried out in his 
clinic, he has made no further clinical use of this method, but 
he hesitates to state categorically that this method has no value. 

Stewart,® who has used diathermy in the treatment of pneu- 
monia for fifteen years, believes that there has been a great 
deal of misconception and misinterpretation of the findings of 
Binger and Christie. He discusses their results in this article 
but most of Stewart’s objections to the findings were answered 
by Binger." In this article Stewart gives 2 series of cases. In 
the first there were 95 treated cases with a mortality of 12.4 
per cent and 59 untreated cases with a mortality of 20.3 per 
cent. In the second series there were 36 treated cases with 
a mortality of 19.4 per cent and 21 untreated cases with a 
mortality of 42.9 per cent. Stewart states that the mortality 
is reduced at an average of about 70 per cent. 

In the last fifteen years numerous articles have been pub- 
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lished on the use of diathermy in pneumonia. The results have 
been judged on the statistical method, but usually without a 
full analysis of all the factors. Karsner and Goldblatt _ m 
their article on the “Evaluation of Methods used in Physical 
Therapy” state that since the statistical method does permit 
of opinion on the part of the observers, the number of obser- 
vations must be multiplied so as to decrease this particular 
factor of error. Further, they state that this error can be prac- 
tically eliminated by objective evaluation of the effects with- 
out knowledge of tire type of treatment used. Thus, one ex- 
perimenter gives the treatment and another makes observations 
on the patients without knowledge as to which have and which 
have not been treated. This method does not seem to have 
been followed in any of the reports on the use of diathermy in 
pneumonia. Further, the cases treated and the controls were 
not analyzed for the many factors that enter into the pneu- 
monia picture, such as age, amount of lung involved, heart con- 
dition, etc. Several reports have given the types of organism 
that caused the pneumonia in the treated and untreated cases. 

At the Illinois Central Hospital in Chicago we have used 
for some years both conventional and short-wave diathermy 
on early cases of pneumonia. Dr. LeRoy H. Sloan, Medical 
Director of this hospital and Professor of Medicine, University 
of Illinois College of Medicine, was in charge of these cases. 
From our study of the temperature, pulse and respiration charts 
and leukocjae counts, there was no evidence of a specific re- 
sponse to medical diathermy. We have observed that in the 
management of pneumonia, medical diathermy does seem to be 
of definite benefit in reducing the severity of the thoracic pain. 

This symptomatic relief is often important. The main fac- 
loi s concerned in the production of anoxemia are the passage ‘ 
of blood through the unaerated portion of the lung and shallow 
breathing. The shallow breathing may be due to pleuritic pain 
restricting the respiratory excursions. The relief of this pain 
by diathermy increases the respiratory excursions and this may 
11^0^ decrease in cyanosis that is usually 

Sloan believes from our cases that there is a suggestion in 
the early cases that medical diathermy may have an effect on 
vhe pneumonic process. Bazett” notes that the activity of 
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leukocytes in phagocytosis is probably greatly modified by 
temperature. The locomotion of leukocytes hi vitro is cer- 
tainly so affected. The maximal velocity is reached at 104° F. 
Clarke in his study of the activity of leukocytes in the blood 
vessels of a rabbit’s ear in a transparent chamber made a mo- 
tion picture for the Council on Physical Therapy. This picture 
shows that under heat the circulation is greatly increased, there 
is a local increase in the leukocytes and a sticking of the leuko- 
cytes to the vessel walls. These facts offer suggestions as to 
the possibility of an influence of medical diathermy on an early 
pneumonic process by its stimulating effect upon the body’s 
natural defenses against the organism. 

Therefore, it is believed that diathermy is not a specific 
cure for pneumonia; that we have not accumulated sufficient 
critical evidence that its lowers the mortality; that while there 
is a suggestion of its value, we have no evidence to prove its 
effect upon the course of the pneumonia. It is a helpful ad- 
junct in treatment of pneumonia because it is the best method 
for the application of deep heat. 

In our clinic we use a short-wave diathermy machine that 
has been accepted by the Council on Physical Therapy as giving 
efficient heat by electromagnetic induction. The current is 
conducted to the patient through a flexible, heavily insulated 
cable formed in a pancake coil of 3 turns with sufficient bath 
toweling interposed between the cable and the skin. This coil 
or a disk electrode containing the cable coiled is applied to the 
chest wall over the pneumonia area. 

Heating produced by electromagnetic induction is not 
necessarily confined to the body of the patient for it is pro- 
duced in any material or substance in direct proportion to the 
conductivity thereof. Close proximity, therefore, of any 
metallic or other conductive articles should be avoided when 
treatment is in progress so that the patient may receive the full 
effect. It is also usually necessary to provide a good ground 
for these machines. The manufacturers of the particular ap- 
paratus used will designate whether a ground is necessary or 
not. A good ground can usually be secured by connecting the 
ground wire under the metal screw holding the metal wall plate 
Fn place, or by connecting the ground wire to a cold water pipe 
by means of a metal cflp. Mattresses with inner springs should 
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never be used as sufficient heat under certain conditions may 
be generated in tlie springs to ignite the mattress material. An 
iron bed can be used provided tlie coil is kept at least 1 foot 
away from any portion of tlie iron framework. The section 
of the cable between the plug in terminals of the machine should 
be separated at least 4 inches. This is necessary because the 
capacity between these leads, if brought close together, uill 
serve as a shunt for tlie veiy^ high frequency current and will 
bj^-pass the part being treated, thus reducing the efficiency of 
the current. Energj^ tlius shunted will unduly heat the insula- 
tion of the cable. For a similar reason it is not advisable to 
treat a patient resting on an object which is grounded. If this 
is done, current wall be passed into the patient by conduction 
through the capacitative coupling between his body and the 
cable. Failure of the circuit to oscillate may result from “too 
close coupling” between the electrode cable and the patient. 
This may happen when the electrode cable is positioned too 
close to the patient or when there are too many turns or loops 
in it for a given distance between cable and patient. 

At Illinois Central Hospital we give at least 2 treatments 
a day over the involved area. The amount of current is 
regulated by the patient’s skin tolerance. The meter on the 
high frequency apparatus does not measure the electrical energy 
passing through the patient. The patient’s tolerance is the 
most important guide for the final dosage to be used. If it is 
suspected that the heat sensation of the skin over which the 
electrodes are placed is subnormal, it is advisable to test the 
skin with hot water in a test tube. In pneumonia the current 
should be below the skin tolerance. • The time of treatment is 
from twenty to sixty minutes. 


bUMMARY 


1. In our opinion there is no evidence of a specific response 
to medical diathermy used in the treatment of pneumonia 

2. In the management of pneumonia, medical diathermy 

t tho™^^ -verity of 
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TREATMENT OF EMPYEMA 
Any symposium on pneumonia would be incomplete with- 
out a discussion of one of its frequent complications; namely, 
empyema. Too often it manifests itself as an anticlimax, just 
at a time when the hopes of recovery have been warranted. 

Or, on the other hand, its signs may merge into those of the 
primarv illness and thus make its detection even more difficult. 
The value of serum in suitable cases and of oxygen therapy in 
others appears to be established but it appears that the inci- 
dence of a complicating empyema unfortunately has not been 
reduced by these measures. 

Ordinarily it does not come within the province of the 
surgeon to treat pneumonia though he may see it as a post- 
operative complication or folloiving cases of trauma. Because 
emp3fema is a complication rather than a primary disease he 
does not often observe its development. Though the diagnosis 
therefore ma^' fall to the one who has been responsible for the 
care during the pneumonia, it is well to emphasize certain fea- 
tures which are found in proved cases of empyema before 
drainage. One may become suspicious of the development of 
an empyema when the fever having subsided rises again. This 
is more often true in the pneumococcic type forming more 
slowly and giving evidence of its presence when the signs of 
the pneumonic process are subsiding. In the streptococcic form 
it forms simultaneousljf with the process within the lung. In 
infants the pneumococcic Wpe maj' be sjmpneumonic. During 
an epidemic of influenza the streptococcic type may predomi- 
nate though ordinarily the pneumococcic type is more com- 
mon. In the patient with a large accumulation of pus the 
lihysical signs of flatness and absent breath sounds may be 
sufiicient. coupled with the clinical course, to suspect an em- 
p\'ema. smaller pocket, however, may escape detection 
because of a minimum of findings. The presence of breath 
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sounds in children and some adults, over fairly large pockets 
can easily be misleading. A searching examination may go 
unrewarded when the accumulation of pus lies along the medi- 
astinum or arises in an interlobar space. An a;-ray plate may 
be the only way of detecting such a collection. However, 
although an x-ray plate is not necessary for the establishment 
of a diagnosis in many instances, nevertheless, when such a 
plate can be secured without too much effort on the part of the 
patient it should not be omitted. Its greatest value lies in 
having a record for comparison after drainage to note the 
progress in the obliteration of the cavity. If for any reason 
the patient’s response to drainage is not what is expected a new 
x-ray film may show the cause. Two or more distinct pockets 
are sometimes seen as well as an occasional bilateral involve- 
ment. For these reasons the a;-ray where available may be 
invaluable. 

The absolute diagnosis is made by the aspiration of pus 
with a needle. This in most instances is readily accomplished. 
Sometimes, however, particularly in relatively small collections 
several attempts may be necessary for localization. One 
should always introduce a needle of moderate caliber at first 
and be conscious of the fact that injury to the lung can occur. 
Where several aspirations are carried out at varying intervals 
or successive days one may be disappointed at not obtaining 
pus though the same site is chosen. This is more likely to occur 
where the original aspiration was near the periphery of the 
pocket so that now with its reduction in size the lung may have 
reexpanded and become adherent to the chest wall at that site. 
On the other hand, anyone \vith experience knows that some- 
times no pus is obtained and the explanation is not obvious 
because an operation reveals pus and one is at a loss to explain 
why the needle did not reveal it when a reasonably large 
pocket exists. An examination of purulent material removed 
should be made routinely. A smear may be sufficient to show 
chains of streptococci or pneumococci. Cultures likewse can 
be taken and aerobic and anaerobic media should be used. 
Anaerobic organisms frequently render the pus foul. A sterile 
culture should lead one to suspect a tuberculous basis for the 
empyema. 

Certain physiologic considerations must be constantly borne 
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in mind in Uie treatment of empyema. It has been shown that 
the mediastinum cannot be regarded as a fixed structure, this 
being particularly true in infants and children. If this be true 
an open pneumotlrorax may embarrass respiration by a shift 
of the mediastinal structures and encroachment on the capa- 
city of the good lung. This will occur where no adhesions exist 
between the lung and tlie chest wall. In pneumococcic infec- 
tions there is laid down considerable fibrin, the development 
of the empyema is relatively slow and the pus is thick, all tend- 
ing to favor adhesions between the parietal and visceral pleura. 
In the streptococcic infection the opposite is true, the empyema 
occurs simultaneously with the pneumonia, it develops more 
rapidly, and there is little fibrin early and the pus is seropuru- 
lent. It is in this tj^ie tliat an open pneumothorax may allow 
the lung to collapse, a shift of the mediastinum may occur and 
^vith the toxemia of the pneumonia still present cause too great 
a load on the respiratory and circulatory mechanisms. This 
danger is obviated of course if sufficient time is allowed for 
the pus to become thick, at which time adhesions are usually 
present, or by the avoidance of an open pneumothorax. 

There are two objectives in the treatment of an empyema. 
The first is the establishment of adequate drainage, the other 
is the obliteration of the cavity. If these are successfully ac- 
complished chronicity and recurrence will be avoided. 


Adequate drainage is usually accomplished by the open or 
closed method. Equally good results are obtained by each 
method provided that the fundamental principles in the treat- 


ment of empyema are observed. Of these principles perhaps 
the most important one is to avoid an open pneumothorax in 
an early case of streptococcic empyema or in a very sick patient 
of any age. A useful procedure in any desperately ill patient 
is the simple aspiration of some of the pus as the initial pro- 
cedure. Definite improvement often follows making the drain- 
age operation safer when it is carried out. Occasionally in 
small pockets aspiration may suffice to bring about a good re 
suit making drainage unnecessary. However, to use aspiration 
as a method to establish adequate drainage will lead to manv 
disappointments. If closed drainage is employed slight suction 
by any available means may exert a favorable influence toward 
obliteration of the cavity by the expansion of the lung Too 
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great a suction may cause the lung to fall against the tube and 
pockets to form which can give a great deal of trouble. Irriga- 
tion of the cavity with saline or chlorine solution helps to con- 
trol the infection and wash out the fibrin, thus giving greater 
expansibility to the lung and hastening the obliteration of the 
cavity. Small bronchial, fistulae usually close spontaneously. 
Where large ones are present the patient usually raises much 
of the pleural contents through the bronchial tree. This type 
is probably better treated by open drainage. The fistula can 
then be watched and treated if it persists. 

When open drainage is used it must only be done after 
adhesions of the parietal and visceral pleura exists. The re- 
section of a small piece of one or two ribs will always provide 
adequate drainage. The failures in this method are not due 
to the method but to failure to maintain adequate drainage. 
The wound will soon fall together unless attempt is made to 
keep it open until the lung expands and thereby obliterates 
the cavity. 

Case I. — ^This x-ray (Fig. 10) is that of a baby three years of age. The 
haziness at the left base shows some aeration of the lung field immediately 
above the diaphragm. The suspected area is not very dense. This child had a 
lobar pneumonia on the left side. The fever had not subsided at any time 
e-sicept for the slight daily fluctuations. The two days before I first saw her, 
there was a slight cyanosis present, a troublesome cough and constant fever. 
The child had been ill for two weeks. Aspiration of pus over the dull area 
posteriorly revealed pus and 60 cc. were removed. Examination of the pus 
revealed pneumococci and this case illustrates how the empyema developed 
ndthout any cessation in the febrile course as usually seen in pneumococcic 
empyema in adults. The following day only a small amount of pus could be 
obtained by use of the needle and there was no improvement in the condition 
of the patient except slightly less cough. Closed drainage was then instituted 
b}' introducing a catheter through a trocar and irrigations with Dakin’s solution 
was carried out everj’ two hours. The cavity which held more than 150 cc. 
at the time drainage was established reduced in size rapidly and in two weeks 
no more solution would enter the tube. The reduction was gradual and the 
two objectives were accomplished, adequate drainage maintained and oblitera- 
tion of the cavity. It is a gratifying result in a small child by means of closed 
drainage which did not require any further surgery because no residual cavity 
remained unobliterated. 

Case II. — This lady is fifty-five j-ears of age. She had a cold which later 
became severe enough to cause her to go to bed. High fever followed up to 
104° F. She was cared for at home where adequate nursing care and an 
o.xj’gen tent were employed. the end of ten days she appeared to be better 
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for several days when her toxemia which had not at any time subsided va- 
increased. She was irrational at times and took very little nourishment > 
mouth. There was endence that the consolidation in the richl lower lobe was 
undergoing resolution. No new involvement could be detected on physical 
examination. She was then moved to a hospital where an .r-ray film (Fic. 
11) revealed a large circumscribed density on the right side in midfield. The 
upper lung field was clear as was the costophrenic ancle and adjacent area. 
LecaUzaUon of this collection by x-ray allowed for even more careful examina- 
tion of the chest but the findings were similar. Breath sounds were slichtly 
suppressed but present throughout the right side, and no dulncss could be 
elicited. By the absence of peripheral signs with the positive .v-ray findincs 
in the location of the interlobar fissure, an interlobar empyema is succcstrd. 



10. Fig. 11. 


This condition is reallx- an abscess and is best treated as such. Aspiration 
'ulh a needle mav- reveal pus but this procedure is not without danger because 
1 no adhesions exist a free pleural space may be infected which usually proves 
a very serious complication in an already very toxic patient. An open operation 
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great a suction may cause the lung to fall against the tube and 
pockets to form which can give a great deal of trouble. Irriga- 
tion of the cavity with saline or chlorine solution helps to con- 
trol the infection and wash out the fibrin, thus giving greater 
expansibility to the lung and hastening the obliteration of the 
cavity. Small bronchial, fistulae usually close spontaneously. 
Where large ones are present the patient usually raises much 
of the pleural contents through the bronchial tree. This type 
is probably better treated by open drainage. The fistula can 
then be watched and treated if it persists. 

When open drainage is used it must only be done after 
adhesions of the parietal and visceral pleura exists. The re- 
section of a small piece of one or two ribs will always provide 
adequate drainage. The failures in this method are not due 
to the method but to failure to maintain adequate drainage. 
The wound will soon fall together unless attempt is made to 
keep it open until the lung expands and thereby obliterates 
the cavity. 

Case I. — This a:-ray (Fig. 10) is that of a baby three years of age. The 
haziness at the left base shows some aeration of the lung field immediately 
above the diaphragm. The suspected area is not very dense. This child had a 
lobar pneumonia on the left side. The fever had not subsided at any time 
except for the slight daily fluctuations. The two days before I first saw her, 
there was a slight cyanosis present, a troublesome cough and constant fever. 
The child had been ill for two weeks. Aspiration of pus over the dull area 
posteriorly revealed pus and 60 cc. were removed. Examination of the pus 
revealed pneumococci and this case illustrates how the empyema developed 
without any cessation in the febrile course as usually seen in pneumococcic 
empyema in adults. The following day only a small amount of pus could be 
obtained by use of the needle and there was no improvement in the condition 
of the patient except slightly less cough. Closed drainage was then instituted 
by introducing a catheter through a trocar and irrigations with Dakin’s solution 
was carried out every two hours. The cavity which held more than laO cc. 
at the time drainage was established reduced in size rapidly and in two weeks 
no more solution would enter the tube. The reduction was gradual and the 
two objectives were accomplished, adequate drainage maintained and oblitera- 
tion of the cavity. It is a gratifying result in a small child by means of closed 
drainage v'hich did not require any further surgery because no residual cavity 
remained unobliterated. 

Case II.— This lady is fifty-five years of age. She had a cold which later 
became severe enough to cause her to go to bed. High fever followed up to 
104° F. She was cared for at home where adequate nursing care and an 
oxygen tent were employed. At the end of ten days she appeared to be better 
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THE USE OF OXYGEN IN PNEUMONIA 

Pneumonia is a killer. All pneumonia cases are emergen- 
cies and require care from the time the diagnosis is made until 
the patient has recovered. It is doubly dangerous because^ a 
prognosis can scarcely be stated. One well-known internist 
was heard to say: “I never express a prognosis in pneumonia 
for over twenty-four hours, at a time and dislike to do even 
that.” An apparently “mild” case may take a “turn for the 
worse” and in a few hours be moribund. Treatment in pneu- 
monia (with the exception of specific serum treatment) is sup- 
portive; that is, the patient is to be kept alive by any manner 
of methods which will accomplish this purpose. He must be 
supplied with fluids and with food. And in addition he must 
be supplied with oxj'^gen when his lungs are out of commission. 
Probably it is more important that he be well “fed and 
watered,” but oxygen comes so near to equal importance with 
the proper supply of w^ater and carbohydrates as to be of 
equivalent value. 

Mode of Death in Pneumonia. — Certain pneumonias 
terminate because of septic complications. This number in- 
cludes the endocarditis cases. Such an end is rare. Some more 
end in empyema. The great majority terminate in circulatory 
failure, whether they be bronchopneumonia or lobar pneumonia. 
l\-pical termination is illustrated by the following case : 

C. 1 SC I.— A man. forty -eight years old, had a cold for two weeks with 
runnmc nose and slight cough but had continued his printing work. At 6 p. ii. 
on February 12th he had a “few chills” lasting about thirty minutes and then 
.'ocame very hot. perspiring freely. He became so weak he could scarcely 
oiovc There were many pains in the joints and the back. About midnight he 
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begEn to cough snd to rsisc a bright red sputum. The cough caused some 
chest pain on each side. 

On entrance to the hospital on February 13th, the notation reads “man 
about 4S lying in bed, ill but apparently not seriously so. Temperature 102° F., 
pulse 104, respirations 24, blood pressure lSO/70.” There were physical find- 
ings of consolidation over the left lower lobe. No cyanosis was present. On 
February 14th the progress note includes: “Patient appears more comfortable 
today.” The chest findings were unchanged. However, that afternoon the 
temperature reached 104° F., the pulse 130, while the respirations still remained 
about 25 per minute. He was resting quietly on small doses of codeine and 
taking food and fluid well by mouth. 

On February 13th his temperature reached 103° F., pulse 120 and respira- 
tions 30. Between 6 and 9 P. m. a rapid change developed. The slight cyanosis 
first seen in the afternoon of the previous day deepened sharply. The respira- 
tions were 44, pulse 140, and the temperature 102° F. The skin felt cool. 
The patient was irrational but quiet, would take little fluid by mouth, and kept 
complaining of pain in the left side. He seemed a bit more comfortable propped 
up in bed. He raised a large quantity of foamy red sputum which could also 
be heard as tracheal rales at his bedside. He was obviously very ill. The 
blood pressure was below 100 systolic. Fluids were given into the vein. 

On February 16th his blood pressure in the morning was 154/64. He 
again seemed fairly well stabilized, although his a.tillary temperature was 
102.6° F. and pulse 120. His breathing was uneven. He could not pass water 
and, hence, was catheterized. He was moderately distended. However, he 
seemed somewhat brighter and was rational. By late forenoon the sudden 
change of the day before had begun again. The pulse continually rose, 136 at 
11 o’clock, 140 at 3 o’clock, 148 and irregular at 6 o’clock. Cyanosis had 
deepened. The cough refle.v was lost, tracheal rales were loud, and he died 
with a temperature of 102° F. axillarj- at 6.13 p. m. The skin was wet and 
warm but not hot the last two hours. 

This record includes the following facts; a. man definitely 
but not desperately ill died in three days’ time. Each turn for 
the worse appeared rather suddenly within a few hours, and 
was especially featured by a rising pulse rate. There was no 
engorgement of the veins. Cyanosis progressively developed 
and deepened. Terminal changes were rapid. 

We can read into the record an increasing oxygen want, 
increasing need of food and fluid, increasing distention, an 
absence of progress or extension of the pneumonia, and a rather 
sudden death in circulatory collapse resembling shock but not 
resembling the congestive heart failure seen when the heart 
gives out. 

At necropsy the usual thing is to find the lungs partly con- 
solidated, the nonconsolidated parts being heavy and edem- 
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atous. The heart is usually firm, still perhaps in rigor mor is. 
The myocardium has a fairly good color and is not friable 
Most interesting is the engorged liver and the congestion o 
the entire splanchnic area. Even in deaUi the great veins are 
collapsed. There is no postmortem evidence that the heart 
muscle has played out. Of course, certain cases do end in 
congestive heart failure, decompensation, but for the most part 
the^e are people with previously damaged hearts, i. c., an old 
rheumatic myocarditis with mitral stenosis and fibrillation may 
well decompensate during a pneumonia and, outliving his infec- 
tion, die a bit later from congestive heart failure. 

Nature of the Circulatory Failure.— It is increasingly 
evident that the sudden bad change in a sick pneumonia patient 


is the appearance of increasing pulse rate, graying of the cyan- 
osis, a change of skin temperature, becoming cool and moist 
and a falling blood pressure. The rectal temperature rises. 
These are mostly phenomena of shock. The blood pressure 
may not fall until only a few hours before death. It will fall, 
however, any time too little blood returns to the heart to be 
pumped out and maintain a pressure head. Absence of venous 
engorgement at this stage is significant. The veins are not 
full; they are empty and collapsed. The finding of hemocon- 
centration is significant and well confirmed in both pneumonia 
and shock. The necropsy findings of much blood in the 
splanchnic region supports the idea that diminishing blood 
volume permits a progressively smaller venous return and a 
diminishing cardiac output. The word “exemia”^ has been 
used to convey this concept of a shocklike situation arising 
independent of pain in the presence of severe toxemia. 

Role of Fluid Loss in Causing Circulatory Failure. 

Dehydration is not tolerated by a pneumonia patient. He needs 
much fluid because of the rapidity with which he loses fluid 
as sweat and as urine. He must secrete a certain minimal 
amount of urine, probably about 800 cc. daily, or else retain 
some nitrogenous waste. It is well known that fluids are a 
We-saving measure in the presence of any hemoconcentration 
This IS best seen and studied in shock. Dehydration is im’ 
portant m pneumonia, since it may be the trigger mechanism .r 
peripheral circula.or,. collapae. It h o It St 
prevented than treated after it has developed fully, for tha “ 
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seen that this circulatory failure may be quite rapid once 
■ initiated. 

Role of Toxemia in Causing Circulatory Failure. — ^The 
role of toxemia in causing circulatory failure is not clear-cut. 
Presumably the capillaries, especially in the splanchnic beds, 
respond to a circulating toxin by dilating and becoming more 
permeable. Blood passes then more slowly through these beds 
and loses fluid from its plasma at the same time. 

Oxygen want is known to injure capillaries and lead to their 
dilatation and stasis within them and thence to loss of cir- 
culating fluid and rise in hemoglobin. It may be that preven- 
tion of oxygen want may prevent the terminal chain of events. 

Role of the Heart in Causing Circulatory Failure. — 
The role of the heart in causing this circulatory failure is prob- 
ably negligible. It is at fault only in that not enough blood 
reaches it to be pumped into the arteries and maintain a 
pressure head in them. 

Role of position is probably of little importance, but an 
erect position will not permit endurance of very low blood 
pressures. 

Effect of venesection in these desperately ill, cyanotic pa- 
tients is best discovered by review of somewhat older literature. 
In a series of 14 influenzal pneumonias so treated during the 
epidemic, 13 died in such condition as to demonstrate that 
the blood loss induced the picture of toxemic shock." 

The Action of Oxygen in Preventing Circulatory Failure. — Case II. — 
Miss B. G., a Scotch girl, thirty-two years old, developed a pain in the left 
chest on the third day of an afebrile cold. She had had some cough and 
prostration at first. The pain kept her from rolling over and from coughing. 
The et'ening of the third day of her illness her respirations were 30, shallow 
and grunting; pulse 112 and temperature 100.4° F. Physical findings of con- 
solidation were present over the left lower lobe. At 10.30 p. m. that night at 
home she was given about 10 cc. of mixed 1 and 2 serum when an anaphylac- 
tic reaction developed with sudden collapse, appearance of very extensive 
urticaria, cyanosis, rapid breathing and stupor. The radial pulse disappeared. 
Adrenalin and caffeine were used at once and after a few hours she seemed 
about as before. She was hospitalized ne.xt morning, the fourth day of her 
illness, with a temperature of 100.4° F., pulse 104, respirations 28 and blood 
pressure 124/76. She was somewhat cyanotic about the lips and hands. She 
was placed on oxygen by oropharyngeal insufflation at once. The (yanosis 
faded, the breathing was easier. In spite of careful attention to water balance 
and feeding, she did not do well. Consolidation appeared in the right lower 



79 


the use or OXYGEN IN PNELEMONIA 


lobe and numerous rales rvere present throughout the upper lobes. Often her 
respirations were above 40 and the pulse above 120. The blood pr^^surc was 
su'^tained above HO systolic and SO diastolic. Streptococci were found in great 
numbers in her bloody sputum and shoivn by culture to be hemolytic. 

On the third hospital day, while cyanotic despite efficiently administered 
oxj-gen, the tank became empty and some delay arose in changing it. Inside 
of seven minutes she was intensely cyanotic, orthopncic, the skin became cool 
and wet and the pulse rose to 160. The intern’s note includes this sentence; 
“In this brief time she came very close to death.” Within a few minutes after 
oxygen was started, the tachycardia was less than 140 and breathing again 
about 40 per minute. On two other occasions the same thing happened but in 
shorter periods. Eventually she recovered after getting oxygen continuously 
for twenty days. Her arterial blood while getting oxygen was 77 per cent 
saturated with oxygen, and while without oxygen was 54 per cent saturated; 
77 per cent saturation corresponds to an altitude of about 25,000 feet. 

The acute collapse symptoms seen upon withdrawal of oxygen can be con- 
sidered as “held back by its administration.” 


Causes of Oxygen Want in Pneumonia. — In the July 
issue of the magazine Fortune, there appeared a concise, well- 
written article entitled “Oxygen.” It was about the possible 
effects on aviators of oxygen want at altitudes of 10,000 feet 
and more. The point to this particular write-up was that 
oxj’gen want might lead to certain “pilot errors.” The phys- 
iologic writing was suited to lay readers and probably some of 
your patients have already read it. At increasing altitudes the 
air contains the same percentage of oxygen as at sea level but 
the barometric pressure falls so that the normal human hemo- 
globin exposed to such an atmosphere will not be 95 per cent 
saturated, as is the case at sea level pressure, but less than 
that. It is well known that pneumonia runs a peculiar and 
severe course at heights of 3000 feet or so. 


In pneumonia, oxygen want arises because: (1) shallow 
breathing does not properly ventilate the lung; (2) some blood 
circulates through a consolidated and airless lung; (3) edema 
fluid prevents the ready diffusion of oxygen from the alveoli 
into the pulmonary capillaries. 

_ Breathing in Pneumonia.— We all remember the breath- 
ing in cases of pneumonia. An adult breathing more than 
tinrty times a minute rarely fails to attract attention. In pneu- 
nioma the breathing is usually such an effort that the patient 
„ be laboring The breath may be checked St a 
partial inspiration as though the pain halted complete inspira- 



8o 


roED mcK 


tion, and then the expiration comes with a grunt. The nostrils 
flare with each breath. In a typical case the respirations rise 
each day, becoming 40 or more. When the breathing is this 
fast, can it be effective in getting air into the blood in the 
capillaries of the lungs? It certainly is too shallow to permit 
the patient to speak easily. Speech is broken and difficult. 
When a man breathes so fast from pneumonia, he takes in and 
out with each breath much less air than a normal subject. 
This volume of air breathed each time is called the tidal air. 
In health, at rest, this tidal air is, say, 500 cc. This would be 
adequate to get a fresh supply of oxygen through the dead space 
of trachea and bronchi into the alveolar spaces. About 150 cc. 
can be used as an approximation of the dead space. When 
shallow breathing comes, it can be borne for a time, if not too 
shallow. But when the tidal air gets to 200 cc. or less, little goes 
past the dead space into the alveolar spaces which contain the 
residual air. The residual air in health is roughly the 1000 cc. 
of air which we cannot voluntarily blow out of our lungs, 
even with a forced expiration. This residual air is confused 
at times by students with the vital capacity. The vital capacity 
is simply.the greatest volume of air a subj'ect can expire after 
taking a big breath. This measure differs widely in different 
subj'ects and ranges from around 5 liters in a big man to per- 
haps 3 liters in a healthy but small woman. In pneumonia, 
however, it is greatly reduced for the patient can neither take 
a big breath nor expire fully. All the sick man can do is 
hope to get another breath each time. Pneumonia patients 
are conscious of their difficulty in breathing! There is some- 
thing akin to agony in the struggle for breath. Most of us find 
this need of air, or air hunger, very distressing. Perhaps it 
is as bad as pain. It must be a cause of anxiety and fear and 
the effort to breathe is a part of the exhaustion in pneumonia. 

The faulty respiration then is fixed rather closely by sharp 
limits to expiration and to inspiration. The patient cannot 
breathe deeply but must get along with a little more air at 
each breath than his dead space. 

You have seen children breathe this way as shallow and 
fast as adults do. But the children do not mind it so much. 
The difference in adults and children lies in how much of the 
tidal air realty gets into the residual air, down in the alveoli. 
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The dead space in children is quite small in relation to that o 
an adult. A child of five might well have a dead space in the 
bronchi, trachea, pharynx, nose and mouth of 30 cc. or so. 
Hence, a ventilation of 60 cc. per breath gets 30 cc. of fresh 
air into lungs, of which the air content at the moment might 
be 300 cc. In an adult the same effective ventilation would 
result by getting 90 cc. per breath into lungs having a volume 
of 900 cc. To get 90 cc. over and above the dead space re- 
quires about 230 cc. per breath. Many pneumonias in adults 
prevent breathing this deeply. 

Oxygen administration aims at enriching the atmosphere 
breathed by the sick man so that all the air which gets past the 
dead space initially is composed of 40 per cent oxygen (or 
higher) . This may permit shallow breathing to still maintain 
a high oxj'gen content in tire alveoli so that all blood that passes 
an air-filled alveolus gets saturated with oxygen. 

The amount of blood which passes tlrrough airless lung 
must be relatively small. During the stage of gray hepatiza- 
tion and resolution it seems at a standstill, except for that blood 
coming through the bronchial arteries. Injection studies of 
postmortem material illustrates the difficulty of getting any- 
thing into the consolidated zones. In bronchopneumonia there 
is usually circulation through part of each consolidated nodule. 


Since certain pneumonia cases are seen which persist in having 
normal oxygen content of the arterial blood, these prove that 
the circulation is all shunted through the aerated lungs. 

The importance of moisture presenting an impedance to the 
passage of oxygen from alveoli to capillaries cannot be de- 


termined by measurement, but must be of marked degree. 

Symptoms of Oxygen Want in Pneumonia.— All tissues 
suffer when deprived of an abundant oxygen supply. The brain 
especially is affected, depending upon the severity of the oxy- 
gen lack and the rapidity of onset. In acute experiments with 
normal subjects anoxemia resembles drunkenness. The little 
game of the Eskimo boys (described by Freuchen^), wherein 
they are hung up by the hood of their furs until cyanotic and 
then stuporous, illustrates a crude way of getting intoxicated 
In thcve games the oxygen lack appeared in only a few minutes 
in most pneumonias oxygen lack develops progressive^ 
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change leads to the following nervous symptoms: irritability, 
restlessness, uneasiness and apprehension, loss of finer motor 
control, impairment of memory and judgment, diminution of 
vision and slight headache. This progresses to stupor and to 
coma, finally reaching the fourth stage of anesthesia — complete 
asphyxia. Delirium may come from this alone at any time. 
Air hunger and anxiety are almost constant. Yawning, sigh- 
ing and irregular breathing suggest oxygen want. 

Cyanosis is a bluish coloration of skin and mucous surfaces 
seen when the blood in the capillaries and venules is largely in 
the reduced state. In 1923 Lundsgaard and Van Slyke^ were 
co-authors of a monograph on cyanosis. The details of the pro- 
duction of this finding were thoroughly reviewed and checked. 
These authors demonstrated that about 40 per cent of the blood 
in these cutaneous vessels must be present as reduced hemo- 
globin before a bluish cast can be seen. Normal venous blood 
is about 65 per cent saturated with oxygen so that only a slight 
further reduction than is normal should lead to cyanosis. 
Hence, this should be a sensitive index to oxygen want. 

There are certain objections to this reasoning. First, 
anemic subjects can get severe anoxemia and still show no 
cyanosis. Even if all their hemoglobin were reduced, there 
still might be too little to lead to cyanosis. A second difficulty 
is that of getting two observers to agree on color changes of 
minute degree, A third objection is that skin coloring may 
make its recognition difficult. A fourth is that there is a varia- 
tion from one time to another in the same patient. 

Therefore, a logical conclusion is as follows: cyanosis un- 
doubtedly indicates oxygen want, oxygen want, especially 
if not too severe, may occur without cyanosis. 

Recognition of Presence of Oxygen Want. — The pres- 
ence of cyanosis proves oxygen want. But also the presence 
of nervous symptoms of oxygen deprivation, when seen in the 
presence of any situation known to be liable to lead to anox- 
emia, should make the diagnosis of anoxemia clear cut, even 
vdthout cyanosis being present. 

We can recognize actual anoxemia and potential anoxemia. 

If w'e were equipped to do arterial blood studies easily and 
frequently, the laboratorj^ could settle quantitatively the ques- 
tion: “Is this man in o.xygen want?” We may come to see that 
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a routine procedure. At present most people seem to hesitate 
to do arterial punctures. The arterial blood normally carries 
95 per cent of all tlie oxygen it can absorb when freely exposed 

to air. . . , 

Tachycardia, irregular, uneven, sighing and yawning respi- 
rations support the diagnosis of anoxemia. 

Difficulty in Compensation for Oxygen Want.—Take a 
normal athletic man and transport him rapidly to an altitude of, 
say, 10,000 feet, at which level his arterial blood is approxi- 
mately 87 per cent saturated with oxj^gen. He notices he is 
breathing more deeply tlian usual, that his pulse is elevated and 
that his capacitj’^ to do work is cut dowm. He must move 
slowlj'. He may become nauseated, dizzy, restless and weak. 
After a few days his red count rises, i. c., each unit of blood 
becomes a more efficient carrier of oxygen and he gets used 
to his environment. At greater altitudes, say 16,000 feet, 
within several hours he will be bothered with many nervous 
symptoms. There will be a headache, loss of appetite, rest- 
lessness or lethargy, impaired judgment, diminution of special 
senses, slowed reaction time, even stupor, dizziness, memory 
loss, and very sharp weakness and fatigue. Later vomiting 
comes in.^ He may still get acclimated. 

So mountain sickness acts. It is really oxygen want. But 
in pneumonia these degrees of oxj'gen want are the rule. In 
asking pneumonia patients to endure anoxemia, we are asking 
that they do something most of us in health cannot do easily. 
But the pneumonia patients are handicapped. They cannot 
breathe deeper and faster. Their circulation rate cannot be 
greatly increased. They cannot rest but must continually do 
work to get rid of the excessive heat produced by their elevated 
metabolism. No acclimatization is possible for them. 

Effective oxygen administration should minimize the oxy- 
gen \yant, quiet the patient, simplify his nursing care, diminish 
the likelihood of a circulatory collapse. Its value in the con- 
trol of delirium is exemplified by the following case; 
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started on entrance, using the catheter in the oropharynx at a flow of 8 liters 
per minute. He was irrational but helpless. Unable to take fluids, they were 
supplied intravenously. His temperature rose during the night to 104.8° F. 
rectally. His sputum showed pneumococci of a higher type, for which no anti- 
serum is ar'ailable. He remained in a quiet delirium for forty-eight hours. 
His appearance was that of a sick typhoid patient. Only for a period of about 
three hours was his delirium at all likely to lead to exhaustion. The afternoon 
of his second hospital day he was continuously moving about in bed and talking 
or muttering. Morphine, ’/o grain, was adequate to quiet him then. It seemed 
most surprising that he h:d not dev'elcped a delirium tremens. Ev'eryone was 
expecting such a change. The third day he slept all day long but could be 
aroused to take fluids. When the o.xv'gen flow was interrupted for a few 
minutes to change tubes, he again became cyanotic. Only the left lower lobe 
show'ed evidences of consolidation at any time. The fourth day his tempera- 
ture began to fall by lysis. The apical rate was then 112 and respirations only 
20. He was mentally clear. 


It is m}^ own opinion that chronic alcoholic cases are of all 
cases the ones most benefited by effective oxygen therapy. The 
terrors of violent delirium can be controlled with much less 
sedation, if oxygen is well supplied. 

Control of Fever. — Control of fever is commonly ascribed 
to the correction of anoxemia. We have no record which would 
prove that, since there are relatively few cases treated only with 
oxygen. The balance have had some specific therapy as well, 
so that no conclusion can be drawn as to which procedure ac- 
complished the desired result. A case showing a very favorable 
course is: 

Case IV. — J. McG., a man, thirty-three years old. entered on May 4th. 
Nine days before he caught a cold with sore throat and went to bed. He was 
in bed five days, then got up and returned to his work as letter carrier. The 
evening of his first working day he came home with extreme fatigue and weak- 
ness. He was coughing and had a slight chill. Headache was his chief trouble, in 
fact so bad that it kept him awake all night. The next afternoon at 5.30 P. M- 
the patient developed a very .sharp pain in the right chest and had a full- 
blown chill. The cough became increa.singly painful and he was raising 
blood)' and rust-colored sputum. Deep breathing made the pain worse. He 
was admitted the following day. the second day after the first chill and 
twenty-four hours after the onset of .acute chest pain. 

He was acutely ill. sitting up in bed by choice, the nails and lips cyanotic, 
the breathing shallow, rapid, with an expiratory grunt. Temperature was 
105.4° F., pulse 142, respirations 32. blood pressure 130 90. There were finding.s 
of consolidation over the right upper lobe. He did not seem dehydrated. He 
was confused mentally but cooperative, taking fluids readily by mouth. 
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The temperature fell, lOSA” F, at 4 P. M., 104.6“ F. at 8 r. m^. when 
oxygen was begun, and 101.8= at 10 p. m when ant.pncumococcus serum > p 
I was first given. The respirations felt m th.s time from 40 to 28 and he 
became quiet. The pulse fell from its peak of 142 to 180. The chanee durmu 
this two hours rvas most impressive. The patient was no longer restless ^ 
was haxdng much less difficulty in breathing at 1.30 A. m., having had 30.0W 
units of serum between 10.30 p. m. and 1 a. m.; the temperature wa.s 99 F.. 

pulse 104 and respirations 26. 


The Time for Use of Oxygen.— A recent review'"^ states 
that “It is agreed that oxygen is indicated in pneumonia only 
when there is cyanosis.” In this case I wish to present a 
minority opinion for which there is much precedent in the legal 
profession. 

There must be a time, in any case which develops cyanosis, 
that there is a borderline condition in which it may be doubtful 
whether or not oxygen is needed by the tissues. If the arterial 
oxygen saturation must fall to 85 per cent before cyanosis is 
apparent in a given case, there must be some time when the 
arterial oxygen saturation is about 90 per cent. Now 90 per 
cent saturation may not lead to cyanosis, yet this corresponds 
to moving a normal man to a height of 8000 feet (Fig. 12). 

Already statements have been made reviewing the effects 
of oxygen lack. Has there been proof that these harmful in- 
fluences on the capillaries do not start until cyanosis is present? 
If a few of us can perform all our work perfectly at 8000 feet 
altitude, is that evidence that the pneumonia case can equally 
well endure this “anoxemia without cyanosis?” 

Recognition of what has been labeled “potential anoxemia” 
constitutes an indication for oxygen inhalation therapy. If at 
all times the oxygen saturation is 92 per cent, then no cyanosis 
will appear and that patient will shift into the group of pneu- 
monias with a lower mortality. 

On such reasoning — that we are unable to appreciate the 
importance of mild oxygen want situations — I prefer to use 
oxygen at the onset of a pneumonia, whether cyanosis is present 
or not. Haldane' wmites in his monograph on Respiration; 

• . . for it is now evident that even a very slight degree of con- 
tinued anoxemia is of much importance to the patient. 

- lountain sickness and carbon monoxide poisoning are not iso- 
lated phenomena unrelated to the rest of physiology and path- 
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ology, but symptoms of anoxemia, which in reality is one of the 
commonest conditions during illness.” 

The time to stop oxygen may be a question. Its continued 
use cannot be harmful (if properly handled), so it seems wisest 
to continue it until the patient demonstrates that he is no longer 
toxic and prostrated and that his fever is largely gone. The 
concentration of oxygen can, of course, be changed from time 
to time. There is a danger that an anoxemic subject treated 



Fig. 12. — This graph illustrates the extent to which a man’s arterial blood 
will be saturated with oxygen at certain altitudes (not fully allowing for ac- 
climatization) ; 90 per cent saturation corresponds to 9000 feet; 80 per cent to 
15,000 feet altitude. Relatively mild anoxemia seen in pneumonia is, there- 
fore, equivalent to a very considerable altitude. (The arterial oxygen satura- 
tion on this graph is in percentages.) 


with oxygen and then suddenly taken from it may collapse.^ A 
good way to prevent this is to withdraw the oxygen for periods 
of fifteen minutes to one hour, watching for a rise in the pulse 
rate. If no rise appears, the oxygen is resumed for an hour or 
so and the trial repeated. If the pulse still remains unchanged 
and there is no sharp change otherwise in the patient, it can be 
stopped. 

Error is usually made in withdrawing oxygen while the 
patient is still quite sick, placing again some burden of an- 
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oxemia— perhaps witliout cyanosis— on the man who can with 

most difficulty endure it. „ . -r, 

Carbon Dioxide Inhalations in Pneumonia.— Preven- 
tion of hj^ostatic pneumonia in older people confined suddenly 
because of a broken hip or oUier injury is usually carried out by 
moving tliem frequently, etc. It seems desirable to have such 
patients breathe deeply so as to prevent the collapse of certain 
parts of their lungs. Such atelectatic parts are held to be par- 
ticularly liable to infection. Surgeons now use carbon dioxide 
inhalations postoperatively to get the patient to breathe deeply 
and fast, to open up all the lungs. A common procedure is to 
have a patient breathe carbon dioxide and oxygen from an 
anesthesia machine and face mask. The gas mixture is usually 
5 per cent carbon dioxide and 95 per cent oxygen. Rebreath- 
ing should be avoided since the carbon dioxide may build up 
in a small rebreathing bag pretty rapidly. The inhalations of 
carbon dioxide can be continued until the patient breathes 
deeply several times. When I breathe such a mixture, I be- 
come conscious of the deep breathing, then feel very tired and 
have some lassitude, then a headache starts which is a real pain 
and about then I end the experiment. Please try this on your- 
self before using it on sick people! There will then be no 
chance of giving anyone too much carbon dioxide. It is pos- 
sible to induce convulsions and death by too prolonged carbon 
dioxide breathing. This can readily happen during poor anes- 
thesia where the soda-lime cannister is not removing the car- 
bon dioxide and rebreathing builds it up. 

A safe rule is never to use carbon dioxide continuously! 
Another is to exercise great caution in its use on any irrational 
or comatose subject. 


Recently two men in California® wrote up the use of such 
periodic inhalations of carbon dioxide and oxygen as a treat- 
ment for all pneumonias. I cannot appreciate any desire for 
Its regular use, but can imagine certain applications, as in older 
people alter fractures, after strokes, accidents or operations 

inToint '“WcW. A case of Dr. Keeton is 


Case V.— A woman, fiUv -seven vears oW fnia . c 

sfter a cold She was narticularlv Hven • ’j Pneumonia 

parUcularh djspneic and cyanotic. Cough bothered her 
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little. The dyspnea was an exaggeration of earlier trouble for she was quite 
emphysematous. The physical examination revealed many asthmatic wheezes 
throughout the lungs but no evidence of consolidation. An x-iay showed ques- 
tionable pneumonic change in the right lower lobe. She was breathing above 
36 and shallowly. Oxygen was given for eight hours with no apparent change. 
Her marked cyanosis was not affected. The temperature after this trial with 
o.xygen had not changed, remaining 102° F. Five per cent carbon dioxide in 
95 per cent oxj'gen was supplied by an anesthesia apparatus every three hours 
until she took several deep breaths. Each time this was done she felt better, 
became free of cyanosis and lost her restlessness. Forty-eight hours later she 
w’as temperature-free and apparently out of danger. 

Methods of Giving Oxygen. — Effective oxygen therapy 
can be accomplished in a variet}' of ways. All of them actually 
raise the oxygen content of the air tvithin the alveoli. The 



Fig. 13. — This type tent has a good circulation because the air passes over 
ice and settles while cool (Kotkis and Banash. Hospital Progress. October, 
1936). 

choice of method depends upon many circumstances. Every- 
one can easily understand the principles of the effective use of 
two or three such methods and be able to use whatever plan 
best fits his immediate needs. 

The purpose of any oxygen administration procedure is to 
raise the oxygen content of the alveolar air. In the use of an 
oxygen chamber the patient lies in an atmosphere of 40 to 70 
per cent oxygen. The method is almost ideal, because it per- 
mits a nurse to work easily, the patient is unaware of any 
special apparatus and such units are always well controlled by 
analyses of the air in the room. Relatively few chambers are 
available, though the present method of modifying an ordinary 
hospital room for this purpose reduces the cost of the installa- 
tion to $2000 or less so that others may be arranged. 
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An oxygen tent is a small portable oxygen chamber built of 
fabric. The air is circulated through ice, either by convectioi 
(Fig. 13) or a blower (Fig. 14) to keep the tempera 
Lough to be comfortable and to keep the humidity down. The 
oxvgen content of a tent can be kept as high as 70 per cent or 
above by competent operation. The check on the efficiency 
of the procedure is the analysis of the air within the tent; this 
must be done often, preferably every two hours. The analysis 
is simple and can be done by untrained help, if necessary (Fig. 
15). The common faults in the use of tents are as follows; 
the equipment, because of deterioration of rubber, may leak 
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Fip. 14. — ^This tent has a forced circulation by blower (Kotkis and Banash, 
Hospital Progress, October, 1936). 


badly; the nursing attendants may fail to fold in all the edges 
and to keep a rubber sheet over the mattress; there is difficulty 
in getting the patient to take fluids; other nursing procedures 
may be difficult ; breakdown of the motor blower can occur at 
the worst time; movement of the patient always disturbs the 
arrangement of the tent walls. 


In the hands of personnel skilled in use of tents and with 
a good nurse in constam attendance, the tent becomes a splen- 

Ltchfuw' bT '’5^^'!"!‘™stering oxygen. It will require 

font, e TL o' ^ is corn- 

level bo A r concentration is maintained at the 

lc^el he ordered, 40, 50, 60 or 70 per cent 
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:kout making tl- can be passed 

tient is comatose the beaN y swallovNS the 

rr iluo t.e ?oi.t ..ere .e stops s.at.o.- 
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inn. The catheter can then usually be seen in the throat. Then 
ihe lube is taped up out of the way (Figs, 16, 17)- 

The gas should be moistened in order that the stream does 
no injury by impinging for hours on a given spot in the 
pharynx.' If dry oxygen were so used, an ulcer might result. 
Tire 'method is simple, requires only a high pressure tank of 
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oxygen, a reducing valve and a catheter with connecting tubing. 
The humidifier is advisable if the gas be given for several hours 
at a time as is, of course, usually true. The humidifier can be 
purchased. It can be improvised in one of several ways. An 
easy one is diagrammed (Fig. 18), using milk bottles and pas- 
sage of the gas through wet gauze. Since glass bottles can 
always break, it would be best to protect these by netting or 
towel or by placing them in some container like a wastebasket. 



Fig. 18. — A. good humidifier can be improvised from 2 milk bottles. Gas 
bubbles through gauze tied over the end of the inflow tube and the fine bubbles 
rise through a few inches of water. The second bottle is a trap. Both bottles 
might well be placed in a waste paper basket or wrapped in a towel. 

The common errors in use of the catheter are: (1) inade- 
quate lubrication (must be vaselin on the catheter): (2) in- 
frequent changes (should be at least every twelve hours); (3) 
improper placing (must not be up in the nose); (4) inadequate 
moistening of oxygen: (5) inadequate or intermittent flow. 
Here again continuous nursing care is almost requisite for 
really satisfactory work. The method does not lend itself to 
easj'^ check by analysis since there is no simple way to get 
samples of the man’s alveolar air. Such checks on the efficiency 
of the oropharyngeal method are almost research problems and 
not to be undertaken lightly. 

The Burgess box or inverted tent (Fig. 19) is an ingeniou.= 
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Burcfs^ open type tent 


(Kotkis and Banash. Hospital Progress, Oc- 


tober, 1936). 


i. one of the newest such devices. It does not require moisten- 

'"^Bevr/rcertain point cost of oxygen therapy cannot be 
consid'ered a maior part of the cost of pneumonia. The major 
expenses in most pneumonia cases include private nurses, hos- 
pital rooms and loss of time from usual employment. The 
oxygen is a large item, of course. In point of cost, I am of the 
opinion that any pneumonia case requiring oxygen requires 
also constant attendance. I feel that a trained nurse should 
be beside any tent in operation on such a case. Repeatedly 
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Ae oropharyngeal catheter method has functioned satisfactorily 
in home conditions with attention twice daily by the medical 
attendant and continual nursing by someone in the family. 
Repeatedly floor nursing has adequately attended cases so 
handled. The oropharyngeal method is, therefore, particularly 
suited for situations requiring low cost. If a large volume of 
oxygen is so used, many economies can be devised to further 
reduce the cost of oxygen to the patient per hour. Favorable 



Fig. 20. — The cannula devised by BuIIowa straps on the forehead and fits into 
the nose comfortably. 

purchase of U.S.P. oxygen can be arranged by contract. The 
greater the volume used, the lower its unit cost. The transpor- 
tation of oxygen from the factory may be a big item. 

SUMMARY 

Peripheral circulatory failure featured by many of the 
phenomena of shock, including tachycardia, low venous pres- 
sure and hemoconcentration, is the usual mode of death in 
pneumonia. 
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Among tlie factors making such a termination more probable 
are dehydration, starvation and anoxemia. 

A pneumonia patient should be considered a case of poten- 
tial anoxemia, even if cyanosis has not proved anoxemia to be 
present. 

Pneumonia patients should be supplied with extra oxygen 
so that what alveoli are functional are filled with an enriched 
atmosphere. The good offices of oxj'gen include the relief of 
symptoms of anoxemia, restlessness, anxiety, air hunger, loss 
of motor and emotional control, and even delirium. 

Oxjfgen permits easier nursing care and better nutrition of 
the patient. 

Oxygen minimizes the danger of circulatory failure. 

At present the most widely used methods of oxygen adminis- 
tration are the tent and the oropharyngeal insufflation. Cer- 
tain suggestions are made to make effective whatever method 
is used. 
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SO-CALLED “UNRESOLVED PNEUMONIA”: 
BRONCHOSCOPIC ASPECTS 


“Unresola^d pneumonia” is a term which has come to be 
rather loosety used to designate many types of chronic pul- 
niony conditions. True unresolved pneumonia is, of course, a 
definite clinical entity in which resolution is delayed several 
weeks or even months following the crisis. It occurs in about 
2 to 3 per cent of all lobar pneumonias. The cases we wish to 
present here simulate these unresolved pneumonias in many re- 
spects, but have certain clinical features that place them in a 
different category. These cases occur in the course of an acute 
upper respiratory infection and develop physical signs and 
SATuptoms which closely simulate pneumonia. On careful 
analysis, however, one finds the pneumonia is atypical and the 
recognition of the differences is of considerable clinical im- 
portance in determining therapy. 


MTiile physical findings are of prime iihportance, we wish 
to stress also the roentgen picture and the bronchoscopic find- 
ings of these cases. The interpretation of certain obscure a:-ray 
findings is frequently facilitated by the examination of the 
bronchus leading to the area in question. The addition of 
bronchoscopy to the armamentarium of the physician treating 
pulmonary conditions has permitted him to see the living path- 
olo<^ and apply therapeutic measures directly to the lesion. 

The following 3 cases are typical of these so-called “unre- 
m ved pneumonias.” They occur in the course of an upper 

pneumonia, but the pathogenesis, 
pathology, course, and treatment are quite different 
'■ot- 
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Case I. — ^This thirty-four-year-old woman was entirely well when she de- 
veloped an upper respiratory infection about the 10th of December. Its onset 
was no different from occasional other “colds” she had had, and consisted of a 
cough, sore throat, purulent nasal discharge, headache, malaise, and fever which 
several times reached 102° F. Symptoms subsided within a week, so the day 
her temperature returned to normal she was up and about. The next day she 
had a rather severe chill which was followed by a rise in temperature and a 
return of her persistent cough. During the next week her daily temperature 
rose from normal to 103° or 104° F., the rise being preceded by a chill and 
followed by profuse diaphoresis. Her cough was always productive of a thick 
yellow sputum, most copious during the height of the temperature. The re- 
mainder of the history, while carefully studied, was essentially negative for 
information relative to the present discussion. 

Physical examination on admission, two weeks after onset of the illness, 
revealed a rather acutely ill, pale, thirty-four-year-old female, who was per- 
spiring profusely. She coughed frequently during the examination and was 
sh'ghtly dyspneic. Essential findings were h'mited to the chest, although one 
carious tooth with pus exuding from the gingival margin should be noted. 
Inspection revealed a slight limitation of motion of the left side of the chest. 
Resonance was normal throughout the right side, but dull on the left side 
posteriorly from the level of the angle of the scapula interiorly. Breath sounds 
over this area were by no means constant. At times they were completely 
absent, while at others distinct e.xquisite bronchial breathing was noted, asso- 
ciated with bronchophony and bubbling rales. The heart borders were shifted 
slightly to the left, the left border being 1 cm. to the left of the midclavlcular 
line and the right border entirely under the sternum. There were no thrills, 
rhythm and rate were essentially normal, but there was a slight soft systolic 
murmur. The urine was essentially negative, the red count going down 
steadily and the white count rising. Agglutination tests for typhoid and un- 
dulant fevers w'ere negative, and blood smears taken during the chills were 
negative for malaria. Because of the constant dulness in the left lower lobe, 
paracentesis had been done, which w'as also negative. 

A diagnosis of resolving left lower lobe pneumonia was made on admission, 
because of the physical findings of consolidation in this area. Roentgen ray 
examination was reported as follows: “There is intensification of parenchymal 
markings throughout both lung fields with a bizarre grouping in the left lower 
lobe and a suggestion of a compression of linear striations. The entire area 
has a slight fuzzy appearance. The cardiac shadow is entirely to the left of the 
spine shadow, an unusual position. Examination in the left oblique e.xhibits 
a soft cloudiness in the left base, more marked in the hilar region. The unusual 
cardiac position and the soft-mottled fuzziness suggest primarily a partial 
atelectasis of the left lower lobe, with incomplete resolution of a pneumonic 
process and allied possible changes as a secondary consideration.” 

During the week following admission to the hospital her clinical course 
was definitely dowm hUl. The temperature reached a peak of 104° F. daily, 
and she became considerably weaker. 

At that time the following note was made: “The patient’s clinical course 
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is that of an upper respiratory tract infection with a pulmonar>' complication 
which has not advanced to complete resolution. The physical findings show a 
heart which is not enlarged, is normally located, and which has a systolic 
‘murmur at the apes with an occasional extrasystole. The left lower lobe 
posteriorly shows an area of impaired resonance over which breath sounds can 
be heard. Many rales are present on deep inspiration and voice sounds arc 
muffled. This would indicate that the area is within the lung. For the present 
the area would be regarded as one of unresolved bronchopneumonia. 

With the continuation of symptoms and no change in the nhysical 


inspection of the bronchus leading to the involved area seemed advisable. 
Bronchoscopy revealed an essentially normal trachea and right bronchus, but 
the mucosa of the left side was thickened and red. The orifice of the bronchus 
leading to the posterior divbion of the left lower lobe was stenotic, intensely 
red, and almost occluded by inflammatory swelling. Thick, white, tenacious 
pus exuded or ooxed from the bronchus. This was aspirated, the bronchus 
dilated noth forceps, and cocaine applied to shrink the mucosa. 

The day preceding bronchoscopy the patient’s temperature had risen to 
105.4° F., and two hours follou’ing bronchoscopy it again reached 105° F. 
The next day its peak was 102° F. and wdthin four days it dropped below 100° 
F. The bronchoscopy was repeated a week later and considerably more pus 
aspirated, after which the temperature returned to normal. Her general con- 
dition improved following the first bronchoscopy, but the physical findings did 
not change markedly until after the second aspiration when the dulness and 
bronchial breathing diminished. Further roentgen studies showed the heart 
and diaphragm returned to their normal positions, and the density in the region 
of the left lower lobe disappeared. The linear striations of the bronchi back 
of the heart remained accentuated, however, but the injection of iodized oil 
showed no effldence of bronchiectasis. 


This case presents the typical picture of an upper respira- 
tory infection complicated by an atelectasis of a portion of a 
pulmonary lobe. The findings on physical examination sug- 
gested a pneumonia, but the temperature, ranging from sub- 
normal to above 104° F. each day is not typical of pneumonia. 
Similarly, the shift of the heart, exaggerated bronchophony and 
exquisite bronchial breathing are not as pronounced in pneu- 
monia as they are in these atelectatic areas. Finally the 
bronchoscopic picture of an inflamed, stenotic bronchus, com- 
pletely occluded with pus, proved that air was not entering 
that portion of the lung. entering 

Case H. — This sixtecn-vear-old rirl had had a 
pptysis, and night sweats for the eight weeks prior to ad • 
ran,, sh. „a ,, ,h«\. " 
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patient’s symptoms started with a “cold” she believed she had contracted from 
her sister. Careful anal)'sis of her historj' while at home made it apparent 
that she had been quite acutely ill, with a high temperature, and during the 
first three weeks of the illness had raised bright blood clots and blood-tinged, 
foul, purulent material — always more than a cupful a day. Four weeks before 
admission she had pitting edema of the ankles, and her eyelids were puffy. 

Her past history' is interesting in that she had a similar but much milder 
attack two years before the present one, at which time the roentgen examina- 
tion showed an essentially normal chest. 

Physical e.xamination revealed a thin, pale, white female, sLxteen years of 
age, not acutely ill but rather toxic. Considerable purulent secretion was found 



Fig. 21 . — Case II. A, Roentgenogram two years previous to onset of 
present illness shoxxing an essentially normal chest at that time. B, Roentgeno- 
gram eight weeks after onset of present illness demonstrating the elevation of 
the left diaphragm and the shift of the heart toward the left associated with 
the atelectasis of the posterior division of the left lower lobe. 

in the postnasal space running down the posterior pharyngeal wall. There was 
a slight limitation of motion of the left side of the chest, decreased fremitus 
and dulness over the left base posteriori}', and markedly diminished to absent 
breath sounds over that area. Following cough, rales could be heard through- 
out the left chest. The heart rate was rather rapid, 112, but regular, and there 
were no murmurs. The apex beat was in the anterior axillary line, and on 
percussion the entire heart was found shifted to the left, no dulness being 
found to the right of the sternum. The remainder of the physical examination 
was essentially negative. The roentgen ray examination confirmed the physical 
findings of the shift of the heart and mediastinum slightly to the left, and 
demonstrated an elevated left diaphragm. The left costophrenic angle was 
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acutely ill as the first patient, she had an associated nephritis 
which time does not permit us to discuss here. Her cough was 
looser following the first bronchoscopy, and postural drainage 
at frequent intervals aided her in raising the tenacious material. 
In view of the much longer course of the illness in this patient 
and because of a previous negative chest a:-ray, it is interesting 
to note that visualization of the bronchi by means of iodized 
oil demonstrated definitely an early bronchiectasis. 

Case m. — ^This junior medical student, twenty-three years of age, was 
admitted to the hospital acutely ill complaining of chills, fever, muscular aches 
and pains of only two days’ duration. He had an irritating type of cough 
which was only occasionally productive, and which was accompanied hy con- 
siderable chest pain. Physical examination showed a slight limitation of motion 
of the left side, dulness and decreased fremitus at the left base posteriorly, 
and almost absent breath sounds over this area. While a provisional diagnosis 
of pneumonia was made, further examination the following day suggested that 
the heart and mediastinum were displaced to the left, but the roentgen ray 
examination w’as as follows: “Fluoroscopy and films made in P-A and left 
lateral projection showed a diffuse density over the area corresponding to the 
left lower pulmonary lobe. There is no evidence of mediastinal shift or eleva- 
tion of the left diaphragm at this time. The findings are considered consistent 
with lobar pneumonia.” 

One week after admission he was slightly better, but while his temperature 
had receded from 103 to about 100, it was rising again to its former level. 
His paroxysms of cough were productive of gray sputum flecked with hlood, 
his throat became red and sore, and three days later he developed a scar- 
latiniform rash. It is significant to note that the rash appeared ten days after 
the onset of the illness. Dulness and diminished tactile fremitus continued to 
be present over the left lower lobe posteriorly, and definite amphoric breathing 
with -whispered pectoriloquy developed in an area 8 cm. in diameter just helow 
and lateral to the tip of the scapula. The apex beat was definitely beyond the 
nipple line. With these findings a diagnosis of postpneumonic lung abscess of 
the left lower lobe was made. In view of the fact that hemolytic streptococci 
were found in the throat smear and in the sputum, convalescent scarlet fever 
serum was given. 

Two days following, with findings essentially the same on the left side, he 
developed somewhat similar signs on the right, but to a much less marked 
degree. These consisted of moderately impaired resonance posteriorly with 
distant bronchial breathing about the level of the ninth rib. They disappeared 
within, a few days. 

Following 4 injections of 20 cc. of the convalescent scarlet fever serum 
intravenously the patient’s general condition improved, and he desquamated on 
his hands and feet three weeks later. His temperature returned to almost nor- 
mal, but his cough continued to be productive, and he raised white purulent 
material. Phj’sical findings indicated the process in the left chest showed little 
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tendeno' to dear, and at this time roentgen ray examination confirmed the 
presence of an atelectaUc left lower lobe; the heart was now displaced to the 
left, and the left diaphragm elevated. Bronchoscopy was done seven weeks 
after the onset of the illness. The larynx, trachea, and right bronchus were 
normal. The left side, however, showed considerable distortion. There was 
an ulcerated area along the medial waU of the left main bronchus, and con- 
siderable stenosis of the orifice of the posterior division of the lower lobe 
bronchus. The tenadous, purulent secretion oozed from the stenotic bronchus 
rdthout bubbling. Shrinking the mucosa with cocaine and dilating the orifice 
u-ith forceps and the tube mouth resulted in liberating quite a bit more of the 
secretion. The culture of this secretion showed it to be a pure growth of 
hemolytic streptocoed. 



Fig. 23.— Case III. Iodized oU instilled into the left lower lobe bronchus 
showing questionable dilatation of the bronchi behind the heart. Note the 
marked shift of the heart to the left and the elevation of the left diaphragm. 


Bronchoscopic aspiration was repeated three times during the following two 
weeks, and on each examinaUon a diminution of the amount of secretion as 
P? the left lower lobe bronchus was noted 

ihe’i'nv , H rf ^ teaeration oi 

Uee b\ he bronchial 

bronchi b hind the hean of 


This patient had a tj^ical atelectasis of the left lower lobe 
W owtng an inflammatory occlusion of one of tHa fe 
bronchi. He apparently had a similar area in the right ST 
''l..ch ,vas smaller, and which disappeared spantaneouslf^to 
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a short time leaving no residual findings. While his scarlet 
fever rash appeared ten days after the roentgen examination of 
the chest revealed pulmonary pathology, the organism subse- 
quently cultured from the bronchus was the hemolytic strep- 
tococcus. Cough and physical findings disappeared after the 
third bronchoscopy, and a recent a;-ray, six weeks after the 
illness subsided, is entirely negative. Both the heart and diaph- 
ragm have returned to their normal positions. 

These 3 cases are typical of a group of cases frequently 
termed “unresolved pneumonias.” While they simulate pneu- 
monia at the onset, they are, in reality, cases of pulmonary 
atelectasis occurring during the course of upper respiratory in- 
fections. In each instance the pathology was limited to the 
left lower lobe, or a division of the left lower lobe. Other cases 
could be added in which the right middle or lower lobes have 
been involved, but time does not permit. The atelectasis in 
these cases occurs as the result of an inflammatory stenosis of 
the bronchus, with absorption of the air beyond the stenosis, 
followed by an increasingly severe infection due to inadequate 
drainage. We see this frequently in children, where a very 
small degree of inflammation can readily block the tiny 
bronchial divisions of a child. 

Most of these cases clear promptly, spontaneously or after 
the use of expectorants. Postural drainage is of definite value, 
and should be used in conjunction with the other methods of 
therapy, not substituted by them. When drainage is inade- 
quate, however, and symptoms persist, bronchoscopy should 
not be delayed. Prompt relief of symptoms and clearing of the 
lesion follows bronchoscopic aspiration in those cases that are 
bronchoscoped early in the disease. We have noted repeatedly, 
on the other hand, that in those cases in which the lung remains 
atelectatic over a longer period of time, it requires an actual 
and even proportionately longer period of time to reaerate 
the lung. The cases presented here demonstrate this point 
clearly. The first case, bronchoscoped early in the course 
of the disease at a time when the patient was extremely ill, 
with a temperature above 105° F., had a rather spectacular 
drop in temperature following aspiration and bronchial dilata- 
tion. Her general condition showed just as marked a change. 



SO-CALLED “U 1 CRES 0 L^^SD PETSUMONIA’ 


105 


and she had only one slight chill a week later. Because of it 
we felt that bronchoscopy was again indicated. Following the 
second bronchial aspiration symptoms subsided completely. 
The point I wish to emphasize is tliat the factor responsible for 
this general improvement, prompt, adequate drainage, resulted 
also in a rapid return of function to the atelectatic lobe. 
Ph3'^sical examination following tlie first bronchoscopj'' demon- 
strated that air was entering this area to some degree, and 
entered it freely after the second aspiration. These findings 
were confirmed bj^ x-raj^, which showed tlie heart shifted back 
to its normal position. This is in contrast to tlie second case 
in which sjnnptoms indicate the atelectasis was present at least 
two months before bronchoscopic drainage was established. 
WTiile repeated bronchoscopies resulted in an almost complete 
reaeration of the lung, it has been a long, slow process with 
definite indications that some degree of permanent damage has 
taken place. 

Comparative studies of the bronchographies of these 3 
cases illustrate another extremely important point. In the first 
case, with early reaeration of the lung, .v-ray, following the 
instillation of iodized oil into the left lower lobe bronchus, 
demonstrates that the bronchi have remained or returned- to 
normal size and distribution. In the second case, however, the 
bronchography is quite different, showing considerable dilata- 
tion of die bronchi behind the heart. From the history we 
know that two months elapsed between the onset of symptoms 
and the time drainage was established. Physical and rc-ray 
findings indicate that reaeration was accomplished very 
slowly, requiring another two months. During this time 
bronchiectasis has apparently developed in this area. Bron- 
chography in the third case shows a “questionable cylindrical 
dilatation of bronchi behind the heart,” placing this case 
between Uie first and second in degree of residual pathology. 
With this in mind, we note that it falls between the first and 
second in regard to time between the onset of the illness 
and the establishment of adequate bronchial drainage And 
finalh-, reexpansion of the lung was not as prompt 'in this 

t nrd case as m Uie first, but much quicker and more complete 
than in the second. ” 

Thus, in these 3 cases of atelectasis occurring in the course 
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of an upper respiratory infection we note that the time re- 
quired to reexpand the lung as well as the degree of permanent 
damage (bronchiectasis) present after reexpansion are both 
proportional to the time the lung remained atelectatic. 

SUMMARY 

1. Atelectasis occurring in the course of an upper respira- 
tory infection often simulates a pneumonia that fails to go on 
to resolution. These cases are generally termed “unresolved 
pneumonia.” 

2. Unresolved pneumonia is a real entity, but these cases 
are definitely different, requiring an entirely separate therapeu- 
tic regime. 

3. Simple cases of atelectasis get well without diagnosis, 
following the use of expectorants and postural drainage. 

4. If the physical and roentgen findings persist, early 
bronchoscopic aspiration results in a rapid relief of symptoms, 
disappearance of physical signs, and reaeration of the atelec- 
tatic portion of lung. In cases of longer duration, however, 
reexpansion of the lung is not as prompt. 

5. The degree of residual permanent damage (bronchiec- 
tasis) following atelectasis is dependent upon the length of time 
the lung remains collapsed. Therefore, bronchoscopic aspira- 
tion should be instituted early in an effort to keep the bronchial 
tree free of pus, and to prevent bronchiectasis from developing 
in the area of atelectasis. 
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CONTRIBUTION BY DR. AUSTIN A. HAYDEN 
St. Joseph’s Hospital 


ZINC SULFATE INTRANASAL SPRAY TECHNIC IN 
POLIOMYELITIS PREVENTION 


Following the articles by Schultz and GebhardU of Stan- 
ford University, and Peet, Echols and Richter" of the Uni- 
versity of IMichigan, the zinc sulfate intranasal spray was 
employed at St. Joseph’s Hospital during the Chicago epidemic 
in the month of September as part of the prevention program 
of the Chicago Board of Health. 

One hundred ninety-eight children were given 416 treat- 
ments; 77 received one treatment, 24 two, and 97 three treat- 
ments on alternate days. One hundred of these children re- 
turned for check-up four weeks later. 

Before beginning the treatment the consent of the parent 
was secured in each case in the presence of 2 witnesses. It 
was carefully explained to them that the likelihood of their 
children developing poliomyelitis was extremely slight, inas- 
much as there were comparatively few cases in Chicago, and 
secondly, that the sense of smell would be destroyed most likely 
temporarily. The parents were all desirous of giving their 
children the benefit of this prevention. 

On admission to the hospital a brief history was taken, 
covering age, sex, date of birth, name of family doctor, tem- 
perature, and exposure to the disease. The following technic 
was employed; 


The child’s nose was examined for gross obstructions, then 

packed with cotton soaked in a solution of 2 per cent cocaine 

with 10 drops of adrenalin to the ounce. The packing was 

n, L. P.: Zinc Sulfate Prophylaxis in Polio 

mychus, JAAIA., 108; 2183 (June 26), 1937. v J ^ m VoUo- 

• Pcct, Max M., Echols, Dean H., and Richter, Harrj' T ■ The Themlr l 
Prophylaxis for PoliomycliUs, ibid., p. 2184. 
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allowed to remain for ten minutes. The solution used for 
spraying consisted of 1 per cent zinc sulfate in five tenths of 1 


y. 




Fig. 24. — Introducing nasal pack 




Fig. 25. — Spray ing. 




per cent sodium chloride. The head was tipped far back and 
held by an assistant. A special De\'ilbiss long tip atomizer, 
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sucli as recommended by Peet, was employed. The atomizer 
was held very carefully against either the lip or chin Avith the 
ring finger of the right hand so that the tip did not puncture 
the walls of the nose, and great care was exercised in inserting 
the tip along the septum so as not to catch it under the tur- 
binates. Approximately 1 cc. of Uie zinc solution Avas used on 
each side. 

Very little difficulty was experienced in getting the children 
to submit to the treatment. The older ones Avere taken first to 
allay the fear that some of the smaller children Avere inclined 
to exhibit. 

After the routine became established it Avas possible to take 
care of 60 children an hour. Only once Avas it necessary to 
use the recoverjf room which the hospital had provided for 
children shoAAung unusual reactions. Only 7 children had nose- 
bleeds folloAving the spray and none of tliese Avere severe. 
Ninety-seven per cent showed anosmia lasting from a few hours 
to a few days. 

In the check-up after four weeks no reaction Avas noted in . 
any of the cases sprayed. The parents cooperated Avillingly; 
there were only 3 children, 2 in one family, whose parents ob- 
jected to bringing them back for final observation. None of 
the 198 children so treated contracted poliomyelitis. In this 
comparatively small group the results, of course, are not con- 
cluswe. 

This is a procedure that can be easily carried out in the 
private office of any otolar 5 mgologist. 
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CLINIC OF DR. WALTER WILE HAMBURGER 
IMichael Reese Hospital 


THE HEART IN INFLUENZA 

In Thomas Sydenham’s^ account of influenza in 1679, no 
mention is made of involvement of the heart. Since that early 
day, up to and including the present, considerable divergence 
of opinion exists concerning tliis problem. It ■will be the pur- 
pose of this brief discussion to weigh the evidence for and 
against the thesis of cardiac involvement in influenza, evidence 
gleaned from the literature and from my own personal ex- 
perience. 

Examples of this divergence of opmion taken from the 
literature maybe seen in Robert Babcock’s^ statement in 1908: 
“The injurious influence of influenza upon the heart muscle is 
a matter of every day observation. Not only is the functional 
integrity of the organ disturbed in the course of influenza, but 
signs of cardiac inadequacy may develop a considerable time 
after the disappearance of la grippe.”* Henry Christian^ on 
tlie other hand writing of his own experiences in the 1918 pan- 
demic observed that, “cardiac complications are infrequent, . . . 
clinically detected pericarditis is infrequent. Acute endocar- 
ditis is rare . . . recognizable myocarditis is a great rarity. 
Chronic cardiac disturbances following influenza are very in- 
frequent. All in all, the heart bears a remarkable immunity 
to lesions follorving influenza.” j 

James Alackenzie’s^ views, quoted by MacNalty and Mal- 
loch in 1920, are characteristically conservative and philo- 
sophical: “Alackenzie has given an excellent picture of the heart 
in influenza. Unless pericarditis or endocarditis occurs, he is 

Fcb4rPubt’ht"“‘ ''■■■ P- 

Frc.!, P- University 


III 



TABULATION 

Involvement of the Heart in Influenza 


ri2 


WAL^ 


HAMBURGER 




VOL. 2:_S 



WALTER WILE HAMBURGER 


II 4 

of the opinion that the effect of influenza on the heart, is just 
that which is so well recognized in any other febrile affection; 
it may become slightly dilated and a systolic murmur appear, 
but matters generally soon right themselves shortly after the 
cessation of the fever. Throughout his very wide experience 
of cases of myocarditis leading to heart failure, it is gratifying 
to learn that he could never say definitely that any attack of 
influenza was the cause. Most of the symptoms complained of 
by patients after an attack of influenza, such as breathlessness 
on exertion, precordial distress or pain, and palpitation, are in 
his opinion but an expression of a general exhaustion resulting 
from a severe infection.”* 

Other brief quotations from the literature are similarly of 
interest. To the end that these divergent vie\vpoints may be 
readily classified and contrasted, I have collected them in the 
simple table (pp. 112-113). The author, date, type of heart 
involvement, time of involvement, frequency, duration, prog- 
nosis are tabulated so far as data is available. Study and 
analysis of this material reveal some interesting results. 

It seems clear that the upper respiratory infection we recog- 
nize as influenza may cause some type of heart involvement. 
All observers seem agreed on this point. Other details of this 
involvement, however, are the subject of wide differences of 
opinion as may be seen from the table. Under the heading 
“t3q)e of involvement,” one is early impressed by the variety 
of opinions expressed, although there remains some agreement 
as gauged by the frequency of certain findings. Under path- 
ology, myocardial parenchymatous changes and cardiac dilata- 
tion are mentioned three times; endocarditis and myocarditis 
twice; pericarditis, acute and subacute bacterial endocarditis 
and terminal coronary thrombosis once each. Under symp- 
tomatology, arrhythmia and tachycardia are each noted four 
times; extrasystoles, angina or anginoid symptoms three times; 
dyspnea, palpitation, conduction disturbances, functional dis- 
turbances twice each; tachycardia, auricular fibrillation, syn- 
cope, vertigo, cyanosis once each. 

From the above data, which includes and coincides with 


* Mackenzie, James: Nelson’s Loose-Leaf Medicine, vol. I, p. 621. Thomas 
Nelson and Sons, Publishers. 
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my oi\Ti views, one may trace a composite picture of the in- 
volvement of the heart in influenza with a fair degree of ac- 
curacy. At the bedside of a patient suffering with influenza, 
apart from the obvious symptoms of an acute upper respira- 
torjr illness— fever, flushed face, injected conjunctivae, head- 
ache, generalized aches and pains, restlessness, general discom- 
fort-^ne may be first impressed with some degree of cyanosis 
and some disproportion between the heart rate and the tem- 
perature level — a relative bradycardia. During the height of 
the infection or during convalescence certain irregularities of 
the pulse may appear, extrasystoles, marked sinus arrhythmia, 
dropped beats, partial or complete heart block — rarely auricu- 
lar fibrillation. The patient, depending on his sensitivity 
threshold and the degree of toxemia, may be totally unaware 
of these cardiac disturbances, or may complain of palpitation, 
precordial distress, thumps or twists in his chest, dyspnea, etc. 
In the days and weeks, rarely months and years following the 
acute disease, profound exhaustion, easy fatigue, extreme weak- 
ness, dyspnea, palpitation, anginoid pain may continue as dis- 
tressing complaints. Vertigo, syncope, coronary thrombosis, 
unexpected death occur more rarely. 

The pathology responsible for this clinical picture is some- 
what uncertain and indefinite. That toxic myocardial paren- 
chymatous changes may occur and particularly with more 
severe and fatal cases seems clear. That these structural 
changes may completely disappear following subsidence of the 
acute infection seems equally clear. On the other hand, par- 
ticularly in older individuals and those with previously damaged 
hearts, complete resolution may not occur. In such patients, 
evidence of permanent cardiac damage, influenzal in origin’ 
may be found, if earnestly and critically sought for— evidence 
m the patient's history, physical examination, size and position 
of the heart, clarity and character of the heart sounds, x-ray of 

the heart, electrocardiogram, response to effort, blood ores- 
sure, etc. ^ 


Much less frequent than involvement of the heart muscle 
mid conduction paUiways, are the rare cases of influenzal en- 

tacm i ave bl r' “Auenaa] 

cen found, organisms, one judges, which are the 
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exception rather than the rule in the epidemics and pandemics 
of influenza. Probably, also, certain of these more severe or- 
ganic involvements of the heart’s anatomic structure are doubt- 
less due to the association of secondary invading organisms, 
hemolytic and nonhemolytic streptococci, viridans organisms, 
possibly staphylococci and others. 

As to the time in the course of the disease in which cardiac 
involvement occurs, most authors are in agreement that this 
may become evident symptomatically, both early and late. 
Early, various conduction disturbances, arrhythmias, extrasys- 
toles may be found; late, various cardiac sequelae, fatal syn- 
cope, convalescent heart weakness, anginoid attacks, extreme 
bradycardia, vertigo, marked effort syndrome, prolonged ex- 
haustion have alt been described. In general one concludes that 
the late influenzal sequelae — the cardiac harvest — are more 
frequent, more distressing, and demand the most discerning 
analysis and care. 

There are several explanations for the discrepancy in 
opinions of clinicians of equal experience and competency con- 
cerning the frequency and severity of involvement of the heart 
in influenza. The first of these explanations centers around the 
fact that compared with the frequency of heart damage in 
such well recognized infections as acute rheumatic fever, 
syphilis, diphtheria, influenzal involvement is undoubtedly in- 
frequent. Secondly, the influenzal cardiac harvest varies from 
epidemic to epidemic, pandemic to pandemic, and during the 
course of any one epidemic or pandemic. Thirdly, the cardiac 
sequelae may be so transitory, mild, or occur so late in con- 
valescence, they are likely frequently missed. 

Duration and prognosis of postinfluenzal cardiacs? Here 
again one finds great divergence of opinion. In my own follow- 
up studies of 8 patients with postinfluenzal cardiac disease of 
the 1918-1919 pandemic, 5 had completely recovered within 
a three-year period, 1 was unimproved, 2 could not be traced. 
In general, one gains the impression that the prognosis of es- 
tablished postinfluenzal cardiac disability is not particularly 
favorable, months or years may be needed for recovery 
Chronic cardiac crippling may result, particularly in previously 
damaged hearts, unexpected sudden death without demon- 
strable cause occurs. 
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At this point I should like to digress for a moment from the 
discussion of influenzal cardiac involvement, to discuss very 
briefly certain newer concepts concerning the etiology of in- 
fluenza. I do so, as I feel this new work may be of some 
importance in understanding and reconciling various divergent 
viewpoints concerning the role of the heart. 

While there is general agreement as to the unity and char- 
acter of worldwide pandemics of influenza, less clarity and 
considerable confusion exists concerning the nature of the 
milder, less widespread interepidemic episodes of acute upper 
respiratory disease. Doubtless, many of the so-called epi- 
demics” of influenza are either a single noninfluenzal upper 
respiratory infection, or a mixture of various infections', the 
common cold, influenzal or noninfluenzal pharjmgitis, tracheitis, 
bronchitis, acute rheumatic fever, or some totally unsuspected 
unique disease entity. In this latter connection, Francis’'" re- 
cent report is pertinent; “An epidemic of a mild nature which 
was called influenza or grippe invaded a localized area in 
Brazil (South America). When studies of the immunity reac- 
tions of individuals in this area were made, it was found that 
tlie disease was in fact yellow fever!”* Francis’ further con- 
clusion, which has gained support from other workers, “that 
one at least of the mild interpandemic diseases called influenza 
is casually related to a filtrable virus,” is highly suggestive. 
Still other investigators believe both a filtrable virus and in- 
fluenzal organisms are active etiologic agents. In the light of 
this recent work, vdth confusion in clinical diagnosis and 
newer concepts of bacteriologic etiology, it is not difficult to 
understand an analogous confusion in evaluating the response 


• Similar confusion in the diagnosis of infectious disease is apparent 
through the entire course of the historj’ of medicine. Sir Marc Armand RuSer 
(Studies in the Paleopathologj- of Eg>-pt, edited by Roy L. Hoodie, University 
of Chic.'iRo Press, 1921, p. 50) makes this interesting statement: “The etddence 
rom historical works of comparatively modern Umes is of Uttle ser\dce, because 
as a rule the symptoms noted arc indicative not of one disease, but of several 
lo lake an example of comparatively recent times, the epidemic which devas- 
ated .Athens and was graphically described by Thuc>-dides, has been iden- 
> >ed according to the diverse tastes of medical and other commentators as 
'.ic. icphus. smallpox, cerebrospinal meningitis, scarlet fever, influenza, and 
crcoti.m complicated with typhus.” 
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exception rather than the rule in the epidemics and pandemics 
of influenza. Probably, also, certain of these more severe or- 
ganic involvements of the heart’s anatomic structure are doubt- 
less due to the association of secondary invading organisms, 
hemolytic and nonhemolytic streptococci, viridans organisms, 
possibly staphylococci and others. 

As to the time in the course of the disease in which cardiac 
involvement occurs, most authors are in agreement that this 
may become evident symptomatically, both early and late. 
Early, various conduction disturbances, arrhythmias, extrasys- 
toles may be found; late, various cardiac sequelae, fatal syn- 
cope, convalescent heart weakness, anginoid attacks, extreme 
bradycardia, vertigo, marked effort syndrome, prolonged ex- 
haustion have all been described. In general one concludes that 
the late influenzal sequelae — the cardiac harvest — are more 
frequent, more distressing, and demand the most discerning 
analysis and care. 

There are several explanations for the discrepancy in 
opinions of clinicians of equal experience and competency con- 
cerning the frequency and severity of involvement of the heart 
in influenza. The first of these explanations centers around the 
fact that compared with the frequency of heart damage in 
such well recognized infections as acute rheumatic fever, 
syphilis, diphtheria, influenzal involvement is undoubtedly in- 
frequent. Secondly, the influenzal cardiac harvest varies from 
epidemic to epidemic, pandemic to pandemic, and during the 
course of any one epidemic or pandemic. Thirdly, the cardiac 
sequelae may be so transitory, mild, or occur so late in con- 
valescence, they are likely frequently missed. 

Duration and prognosis of postinfluenzal cardiacs? Here 
again one finds great divergence of opinion. In my own follow- 
up studies of 8 patients with postinfluenzal cardiac disease of 
the 1918-1919 pandemic, 5 had completely recovered within 
a threewear period, 1 was unimproved, 2 could not be traced. 
In general, one gains the impression that the prognosis of es- 
tablished postinfluenzal cardiac disability is not particuIarK 
favorable, months or years may be needed for recover} . 
Chronic cardiac crippling may result, particularly in previous } 
damaged hearts, unexpected sudden death without demon- 
strable cause occurs. 
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At this point I should like to digress for a moment from the 
discussion of influenzal cardiac involvement, to discuss very 
briefly certain newer concepts concerning the etiology of in- 
fluenza. I do so, as I feel this new work may be of some 
importance in understanding and reconciling various divergent 
viewpoints concerning the role of the heart. 

While there is general agreement as to the unity and char- 
acter of worldwide pandemics of influenza, less clarity and 
considerable confusion exists concerning the nature of the 
milder, less widespread interepidemic episodes of acute upper 
respiratory disease. Doubtless, many of the so-called epi- 
demics” of influenza are either a single noninfluenzal upper 
respiratory infection, or a mixture of various infections; the 
common cold, influenzal or noninfluenzal phaiymgitis, tracheitis, 
bronchitis, acute rheumatic fever, or some totally unsuspected 
unique disease entity. In this latter connection, Francis’^"’ re- 
cent report is pertinent; “An epidemic of a mild nature which 
was called influenza or grippe invaded a localized area in 
Brazil (South America). When studies of the immunity reac- 
tions of individuals in this area were made, it was found that 
the disease was in fact yellow fever!”* Francis’ further con- 
clusion, which has gained support from other workers, “that 
one at least of the mild interpandemic diseases called influenza 
is casually related to a filtrable virus,” is highty suggestive. 
Still other investigators believe both a filtrable virus and in- 
fluenzal organisms are active etiologic agents. In the light of 
this recent work, with confusion in clinical diagnosis and 
newer concepts of bacteriologic etiology, it is not difficult to 
understand an analogous confusion in evaluating the response 


’Similar confusion in the diagnosis of infectious disease is apparent 
ihrouEh the entire course of the historj' of medicine. Sir Marc Armand Ruffer 
(Studies in the Paleopathologt- of Eg>'pt, edited by Roy L. Hoodie, University 
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rom historical works of comparatively modern times is of Uttle seredee, because 
as a rule (he symptoms noted are indicative not of one disease, but of several 
0 lake an example of comparatively recent times, the epidemic which devas- 
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of any special organ or system of organs to these infective 
agents. 

In a careful clinical and electrocardiographic study of 100 
cases of influenza with particular reference to the organs of 
circulation, Egedy,^** in 1929, reached the following conclu- 
sions: approximately 50 per cent of these postinfluenzal cardiac 
disorders have their origin in lesions of the conduction system; 
two thirds of these disorders occur after the acute attack or 
still later during convalescence; with proper treatment, these 
heart findings completely disappear in from two to six weeks. 
He presents the following table contrasting the frequency and 
type of heart involvement in acute rheumatic fever, diphtheria 
and influenza: 


Acute Rheumatic Fever 


1. Endocardium 

2. Myocardium 

3. Conduction system 

4. Pericardium 

5. Vascular system 


Diphtheria 
Myocardium 
Conduction system 
Endocardium 
Pericardium 
Vascular system 


Influenza 
Conduction system 
Vascular system 
Myocardium 
Pericardium 
Endocardium 


Here again one sees the dominance of disturbances of the con- 
duction pathways in influenza, findings which are in accord 
with my published cases of the 1918-1919 epidemic. 

In connection with the preparation of this paper, I re- 
cently reviewed the histories of 50 cases of acute influenza 
occurring during the past eighteen months, from the files of the 
Albert Merritt Billings Hospital, Chicago.* The majority of 
these patients were University of Chicago students, young men 
and women between the ages of eighteen and twenty-four. 
Their presenting complaints were strikingly similar: “cold,” 
sore throat, generalized aching, cough, general malaise, fever, 
etc. There were occasional exceptions, such as epistaxis, nau- 
sea and vomiting, anorexia, sudden fatigue, insomnia. Physical 
findings were universally negative except for the usual evidences 
of an acute febrile intoxication; flushing of the face, redness of 
the throat, cervical adenopathy, macular rash. The expected 
disproportion between temperature and pulse levels was usually 

* I am indebted to Dr. George F. Dick, Chairman of the Department of 
Medicine, University of Chicago, for his courtesy in giving me access to the 
medical histories of influenzal patients, from the files of the Albert Merritt 
Billings Hospital, Chicago. 
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present; temperature 102.8° F., pulse 86; temperature 100° 
F., pulse 60; temperature 104° F., pulse 100. A leukopenia 
was almost pathognomonic; 3500, 4800, 4400, 5200, 6400. 
In none of the 50 cases, could evidence of heart involvement be 
demonstrated, either by physical findings, -V-ray or electrocar- 
diogram. One twenty-three-year-old divinity student with a 
history of 2 previous attacks of chorea in 1923 and 1925, with 
a markedly enlarged heart, inactive rheumatic valvulitis, 
sclerosis of the mitral valve, made an uneventful recovery with- 
out apparent additional damage to his heart. With few excep- 
tions, the acute febrile attack subsided in forty-eight to 
seventy-two hours. No follow-up studies of these patients has 
been made, so although no signs of heart disturbance were 
found during the febrile period, the possibility, remote per- 
haps, of late cardiac sequelae cannot be denied. Against this 
possibility, however, is the fact that the majority of these 
patients were members of the University Student Health 
Service, and had untoward symptoms developed later, they 
would in all likelihood have reported back to the clinic for 
examination. 

Treatment. — ^Just a word as to treatment. Prompt recog- 
nition of the nature of the acute infection and immediate bed 


rest are important. Complete bed rest during the febrile period 
and for a day or two thereafter is equally important. During 
this time, moderate increase of fluids — ^water, fruit juices, milk, 
tea, coffee, broth, together with a soft diet are indicated. As- 
pirin or other salicylates are useful to add to the comfort of 
the patient, relieve pain and aching, perhaps to combat some- 
what tlie fever. Codeine should be added if cough or pain are 
severe and distressing. If evidence or suspicion of heart in- 
vol\-ement should arise, tachycardia, arrhythmia, dyspnea, 
chest pain or pressure, extreme bradycardia, increase of heart 
size, complete bed rest should be prolonged until all such evi- 
dence or suspicion has been resolved. In the remote event of 
clearly demonstrated heart muscle failure, unrelieved by pro- 
longed bed rest, the patient should be digitalized. 

To summarize very briefly my conception of the role of 
'nllucnza in cardiac disability, I would conclude as follows: 
mliucnza. although its exact bacterial or infectious nature is 
not entirely clear undoubtedly, at times at least, involves the 
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heart. This involvement varies in frequency and severity from 
pandemic to pandemic, from epidemic to epidemic, during in- 
terpandemic or interepidemic periods, at different times during 
the course of any single pandemic or epidemic. Difficulties in 
clinical diagnosis contribute to the differences of viewpoint of 
competent observers as to the frequency and type of cardiac 
involvement. In general, involvement of the heart in influenza 
is infrequent — particularly when contrasted with the frequency 
of involvement in acute rheumatic fever, syphilis, diphtheria, 
etc. Bradycardia, various cardiac arrhythmias, partial or com- 
plete heart block, extrasystoles, dyspnea, palpitation, anginoid 
pain, extreme malaise and exhaustion are most frequently ob- 
served. One may cautiously venture the opinion that disorders 
of the conduction pathways of the heart are as pathognomonic 
of influenza, as is mitral stenosis of rhetmatic heart disease.* 
Conduction disturbances occur both early and late in the course 
of the influenzal infection — perhaps somewhat more frequently 
during convalescence. Prognosis is for the most part favor- 
able. Cardiac sequelae usually disappear with sufficient bed 
rest, adequate treatment and careful supervision. 
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PRIMARY CARCINOMA OF THE LUNG 

Primary bronchus carcinoma is extremely common. In 
our experience at the Cook County Hospital, it is the 
most frequent tjqje of primaty cancer, being exceeded in inci- 
dence only by carcinoma of the stomach and tlie intestines. 

On our male medical service, we treated 1100 patients from 
January, 1935, to Januaty, 1936, and of that number 9 patients 
had primary bronchus carcinoma, approximately 0.8 per cent 
of the entire group. Of approximately 67,000 general admis- 
sions, medical and surgical, in the entire hospital in 1935, there 
were 104 with pulmonary cancer. 

As in most large series of reports our records also indicate 
a predominance among the male, usually up to about 80 per 
cent. There is no evident explanation for this preponderance 
except that men are possibly exposed to greater hazards in the 
industries, and smoke more than women. 

Lung cancer has shown a large increase during the past 
three decades — an increase that may be real as well as ap- 
parent and autopsies actually show an increase above that 
disclosed by investigation of previous years. Explanations 
offered to discount this as only an apparent increase include 
greater care and skill in physical diagnosis, and more searching 
laboratory investigations. The longevity of the present era 
may tavor the increase of pulmonary neoplasms. There is 
perhaps, greater exposure to irritating vapors of modern in- 

nf'iv' of tobacco is mentioned as the cause 

A this large mcidence, since about 70 per cent of the neo- 
- occur in smokers. Chronic infection in the pulmonary 
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tree very seldom precedes carcinoma and is apparently a negli- 
gible etiologic factor. Despite the foregoing reasons given, no 
adequate explanation has as yet been offered to explain any 
increase in the number of rases. 

Case I. R, VV., forty-three years of age, a steel worker by occupation 
presents very vividty many of the protean features of this disease. He was 
admitted June 1st, w'ith a history of a fracture of the right forearm sustained 
April 23rd, following an injury while at xvork. He was hospitalized and treated 



Fig. 26. — Patient R. W., pathologic fracture of the upper third of the rizhl 

radius. 

1))' the industrial surgeon. Hoxvever, the result was unsatisfactory, and becau.-f 
of a persistent cough, on May 27th a chest plate was taken which showed 
"marked cloudiness and mi.xed infiltration of the right apex and iniraclavirulai 
area, extending upward from the hilum. Conclusion: active pulmonary path 
ology, undoubtedly' tuberculosis.” He was then sent to the Cook County ffo- 
pital, where a history of a cough of three months’ duration w as obtained. Ihi- 
cough w'as persistent, worse at night, associated xvith a slight amount of .sputum 
which three xveeks previously was definitely blood-tinged for several day^ 
There had been a constant boring pain in the right upper chest which was more 
severe at night; he had a weight loss of 25 pounds in the past six months, 
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April 23rd, following an injury while at work. He was hospitalized and treated 



Fig, 26. — Patient R. \V., pathologic fracture of the upper third of the richt 

radius. 

by the industrial surgeon. However, the result was unsatisfactory, and hccau-f 
of a persistent cough, on May 27th a chest plate was taken which showed 
“marked cloudiness and mi.xed infiltration of the right ape.'; and infracln^iculai 
area, c.xtending upward from the hilum. Conclusion: active puImonar> p-dk 
ology, undoubtedly tuberculosis.” He was then sent to the Cook Count) Ho 
pital, where a history of a cough of three months’ duration was obtained. Ib*- 
cough was persistent, worse at night, associated with a slight amount of 'putum 
which three weeks previously was definitely blood-tinged for several da,- 
There had been a constant boring pain in the right upper chest which was more 
severe at night; he had a weight loss of 25 pounds in the past sit mon 
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sleep was interfered with by the cough and pain, and weakness was a major 
complaint. The past history revealed lues in 1913 with apparently adequate 
treatment, and pneumonia in 1913. No other essential facts were elicited on 
thorough questioning. 

A complete physical examination revealed the following significant evi- 
dence: temperature 101° F., pulse 96, respiration 28, blood pressure ISO over 
80, marked dulness with distant and feeble breath sounds were noticed over 
the right upper lobe anteriorly and posteriorly. Over this area on the anterior 
surface of the chest the heart sounds and particularly the aortic second sound 



Fig. 29. — Patient R. W., August 1st. Iodized oil injection reveals complete 
obstruction of right main bronchus with atelectasis of right lung. The heart is 
displaced very pronouncedly to the right. On thoracentesis no fluid was ob- 
tained. 

were distinctly audible. The heart boundaries and sounds were not changed. 
Abdominal c.xamination uas negative. The urine revealed normal findings. 
The blood examination showed moderate secondary anemia and a negative 
Kahn. The x-ray of the chest on June Sth showed an infiltration in the upper 
third of the right lung field with several calcified lesions in the right hilum. 
The pulmonary pathology appeared to be tuberculosis. The right forearm 
roentgenogram revealed a pathologic fracture of the upper third of the ri, 

radius. • v,t I 

Progress of the disease became very rapid. Atelectasis of the rig un. 
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^ithelevaUon of the '!’'= 

the right became °t retaled an infiltrative lesion opposite 

riEhl lung. Bronchoscopy oil J > bronchus, but the biopsy re- 



Fig. 30. — ^Patient R. \V., bronchoscopic biopsy. Note metaplasia of normal 
ol'.ndrical cpilhelial, Vmgle-cell lining of the bronchus mucosa into multiple 
ls 3 cred squamous cells with infiltrating anaplastic noncomifying squamous car- 
cinoma cells. 


now shoves complete consolidation of the right upper lobe compatible with the 
di.gno'is of primary carcinoma of the lung. The bronchoscopic biopsy on 
Uih revealed difiuse infiltrating anaplastic squamous-cell carcinoma. 
• ic...slascs had now appeared in the anterior abdominal wmll and the rie^ht 
wv.cr ribs anteriorly. ° 



128 


ITALO F. VOLINI, WILLIAM W. SHAPIRO 


Case U. ^V. C. S., sixty-five years of age, entered with complaint of pain 
of three weeks’ duration in the left leg and thigh, and a cough of four months’ 
duration. Patient was perfectly svell up to ten months previous, with no histor>’ 
of any respiratory disturbances. On physical examination, there was dulness in 
the lower right axillary region, with increased breath sounds over both lungs. 
The chest was somewhat emphysematous. There was impaired resonance over 
the right lower lobe posteriorly. In the main, there was a marked paucity of 
findings, and this, with the x-ray findings of July 26, 1934, which showed a 
marked infiltration in the base of the right lower lobe, suggested a diagnosis 
of primary carcinoma of the lung. .v-Ray of the gastro-intestinal tract at this 
time was negative. 

Bronchoscopy on September 17, 1934, revealed a narrowing of the middle 
lobe bronchus with slight thickening of the mucosa. At that time there were 
physical signs of a partial consolidation of the right middle lobe. The patient 
was steadily growing weaker. His chest wall was retracted over the right base. 
The intercostal spaces were definitely narrowed, and the venules on his chest 
wall were unduly prominent. Large, firm, discrete and confluent masses were 
palpable in the left lower quadrant of the abdomen. The red blood corpuscle 
count was 3,000,000 and the hemoglobin 60 per cent. The patient went gradually 
downgrade and died March 14, 1935, eight and one-half months after entrance, 
and one and one-half years after the onset of symptoms. 

The autopsy was performed by Dr. Jaffe and revealed an adenocarcinoma 
of the right lower lobe (peripheral type) with metastases to the left ventricle 
and the muscles of the anterior abdominal wall. There was a suppurative 
pericarditis as well as cardiac hypertrophy; chronic emphysema of the right 
upper and middle pulmonary lobes, and complete obliteration of the right 
pleural cavity. Hydrothorax existed on the left side. There was slight ascites, 
arteriosclerotic granulation of the kidneys, luetic aortitis, and nodose goiter. 


Case m. — ^J. W., clerk, fifty years of age, entered with complaint of pain 
in the left chest, cough and hemoptysis of ten months’ duration. He was per- 
fectly w'ell up to tw'O and one-half years before the time of admission, when 
he had influenza and was ill for two weeks. He seemed to be in good health 
afterward till the spring of 1933 when he began to have a cough, fever and 
e.xpectoration. In January', 1934, he developed diffuse rheumatic pains which 
made him very rveak but did not confine him to bed. At the end of February 
he had knifelifce stabbing pains in his chest. Hemoptysis was present in small 
amounts. There was dull pain in the left chest anteriorly and substcrnally . 
Dyspnea svas marked. There had been a loss of 25 pounds of weight in one 
year. Patient drank alcohol, and used tobacco moderately. Blood pressure was 
104 over 68. On e.xamination there was a lagging of the left chest vith 
diminished to absent tactile fremitus over the entire left chest area. There vas 
dulness to flatness at the base. Breath sounds were absent throughout. No 
rales were present. We performed a number of pleural aspirations which re 
vealed a bloody effusion in each instance. Bronchoscopic e.xamination revea e 
the left main bronchus filled with a red granulomatous mass. x-Ray 
an opacity of the entire left side of the chest with definite fluid level. The 
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diagnosis at the time of dismissal was carcinoma of the left bronchus wth 
atelectasis of the le'ft lung. 

Case IV.— W. L., fifty-seven years of age, was admitted December 20. 
1934, n-ilh his symptoms principally mental. On examination there was slight 
dulness over the left upper lobe. I'-Ray on January 3, 193S, revealed a localized 
area of consoUdation in the middle third of left lung field. A diagnosis was 
made of primarv carcinoma of the lung with metastases to the brain. On 
bronchoscopy, it' was found that the entrance to the left main bronchus was 
constricted, the mucosa was red. Patient developed a bronchial pneumonia 
January 11 and died on January 15, 1935. There was no autopsy. 


Case V.— S. S., shty-two years of age, was admitted December 20, 1934, 
nith complaints of cough and hoarseness of six months’ duration. He stated 
that he got his feet wet, caught cold and continued working in spite of malaise, 
hoarseness, cough and expectoration and a weight loss of 35 pounds in sLx 
months. In the three weeks prior to admission, he had to quit w'ork because 
of intense sticking pains in right and left chest. He had a paroxysmal cough 
with a blood-tinged mucous expectoration and he had pronounced weakness 
and dyspnea. On examination, there was marked fetor oris, and rapid, labored 
breathing. There was diminished fremitus over the right chest laterally from 
the anterior to the posterior a.xillary line, with flatness and many crepitant and 
subcrepitant rales. Hemoptysis was marked on several occasions. Our first 
impression was that the patient might have had a lung abscess. On January 16, 
1935, the patient developed a mass over the right shoulder region posteriorly, 
from which was aspirated 350 cc. of dark blood. On bronchoscopic examina- 
tion, there was slight amount of purulent secretion in the right main bronchus, 
uith no other findings. x-Ray examination on December 31, 1934, revealed 
an opacity at the base of the right lung, suggesting fluid, and there was an 
increase in the hilus markings. On March 9, 1935, patient developed an anes- 
thesia of both lower limbs, diminished reflexes, and incontinence. There w’as 
no free acidity in the gastric contents, .r-Ray revealed no apparent pathology 
in the lower thoracic vertebrae. x-Ray of the chest on January 16th showed a 
dense shadow ■ndlh an irregular, ill-defined border in the left hilus region. 
X-Ray of the stomach and duodenum were negative. February 14, 1935, an 
opacity was found, well-defined in outline, in the upper half of the left hilus 
area, with cloudiness in the right lung field. On March 9, 1935, the anterior- 
posterior \-icw of the spine revealed marked compression of the fifth dorsal 
vertebra. 

The autopsy findings revealed an anaplastic, nonhomifying, squamous-cell 
carcinoma of the left upper pulmonary lobe with extension into the pericardial 

and metastases to the lower portions of the lobe; thrombosis of the superior 
™a cava; and hydrothorax of the left side with compression atelectasis of the 

UU loucr nulmcini^rv’ l^Ko 


- ^'^'•■'""’•'^^'^^°^’^‘^^>''"“eyearsof age, was admitted Janm 

'we- ibe wmp'atnt ^as pain over the right deltoid region a 

arm extending to the fingertips, and numbness over the 1 


V-'L. 
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forearm involving the third, fourth and hfth fingers. Patient was perfectly well 
up to three weeks before admission. He had walked a long distance in a 
snow storm and noticed, on the following day, pain starting over the vertebra! 
region radiating down the left shoulder and involving the fingers. He also 
noticed numbness from the elbow to the fingers over the lateral aspect of bis 
forearm. The pain had become progressively worse since its onset. One week 
later, the pain extended from the fourth to the fifth dorsal vertebra to the 
right shoulder involving only the right deltoid area. Numbness was not present 
over this region. Numbness on the left cheek, left side of nose, and upper lip 
began the day before admission. Patient stated that he had no headaches, no 
dizziness, no tinnitus, no cough, no hemoptysis, and no thoracic pain. His past 
history was entirely negative. On physical examination, there were no findings 
except a small right hydrocele. Reflexes were normal. On January 8th, ex- 
amination of the chest revealed dulness over the right apex posteriorly, with 
occasional fine, moist rales. The spinal fluid was clear, escaped under slightly 
increased pressure, and the Pandy reaction was positive. r-Ray examination 
of the chest revealed consolidation of a p.ortion of the upper lobe of the right 
lung, which was interpreted as a probable carcinoma. Patient’s symptoms were 
attributed to metastases. .v-Ray on January 14, 1935, showed a small amount 
of osteo-arthritis of the dorsal spine. a:-Ray on January 14, 1935, showed a 
destructive process involving the second and third thoracic vertebrae — charac- 
teristic of a metastatic malignancy — and there was beginning scoliosis. jr-Ray 
of the head was negative. At that time patient developed inability to urinate, 
and frequent catherizations w'ere performed. Bronchoscopic examination re- 
vealed only redness in the right upper bronchus and there was no evidence of 
intra-abdominal new growth. No autopsy was made. 

Case VII. — ^M. Z., fifty years of age, was admitted January 28, 1935. 
His complaints on admission were dyspnea, cough, frequent bloody expectora- 
tion and chest pain, of one and one-half months’ duration. Patient was per- 
fectly well up to one and one-half months previously when he had caught cold. 
He had a slight hemoptysis, increasing dyspnea, and a choking sensation over 
the upper sternal region. There was no loss of weight. Patient had a par- 
o.xysmal type of cough with occasional night-sw’eats. The previous history was 
negative except for a blow over the sternum during a robbery a year previous. 
Physical examination revealed an emphysematous chest with prominent dilated 
superficial veins over the left side. On percussion the left chest was flat 
throughout. The fingers showed marked clubbing and the lips and fingertips 
were markedly cyanotic. There was a small gland in the left supraclavicular 
fossa. On thoracentesis, 2400 cc. of sterile blood-tinged fluid was removed, 
which coagulated readily on standing. Bronchoscopy on February 1, 1933, 
revealed complete obstruction of the left main bronchus at the carina, and 
the bronchus was compressed to the opposite wall. The impression obtaine^ 
was that of an extrabronchial pulmonary mass pressing on the bronchus. x-Ray 
examination at that time revealed a dense infiltration throughout the left lung 
with an area of encapsulated fluid in the upper third, and a dense increase o 
the right hilus markings. x-Ray examination revealed no apparent pathology 
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in esophagus, stomach, duodenum, or large intestine. The had become 
markedly enlarged. x-Ray on Februarj' 8th revealed collapse of left lung, ^ith 
fluid level at the first interspace anteriorly. Microscopic examination ot e 
e.xdsed gland revealed a metastatic squamous-cell carcinoma of lymph node 
•vs-ith numerous mitotic figures. No autopsy was permitted. 


Case Vni.— T. 0., seventy-two years of age, was admitted March 9, 1935. 
Patient was in a different ward one year earlier where a diagnosis of tuberculosis 
was made following a pneumonia despite repeated negative sputa. The pa- 
tient’s complaint on admission was marked weakness, cough, and loss of weight. 
On physical examination, there was dulness, and flatness over the right upper 
lobe continuous from sternum into lung area. No rales were heard. Repeated 
sputa examination were persistently negative for the tubercle bacillus. ar-Ray 
examination on hlarch 27, 1935, revealed an infiltration of the right infra- 
clavicular region which was called tuberculosis by the roentgenologist. During 
the patient’s stay in the hospital at that time, he was constantly afebrile. ar-Ray 
examination revealed a consolidation of the right upper lobe which was pro- 
nounced tuberculous. Our impression, however, as a result of the summation 
of the history and findings, was that this patient had a primary bronchus car- 
cinoma. The autopsy revealed a hornifying squamous-cell carcinoma of a 
bronchus to the right upper pulmonary lobe, and a terminal pneumonia involv- 
ing both right and left lower pulmonarj' lobes. 


Case IX. — L, C., forty-eight years of age, was admitted August 22, 1935. 
He went home on release August 25, 1935. His complaints consisted of hoarse- 
ness, cough and severe pain over left side of chest, of sk months’ duration. 
He had lost considerable weight. No hemoptysis was present. Patient was 
afebrile. Morphine was needed to relieve pain. On physical examination, 
cyanosis was pronounced, the fingers and toes were markedly clubbed, and the 
chest was emphysematous. There was no expansion on the left side, and the 
interspaces were retracted. The right chest was hyperresonant, and the left 
chest was completely flat anteriorly and posteriorly. Patient went home in 
serious condition. Although this patient did not give us time for more thorough 
mvestigalion, our impression was most decidedly in favor of a pulmonary 
carcinoma, and bearing in mind the possibility of error, we have decided to 
include this case, with some reservations. 


5’®"^ of age, was admitted on September 1! 
y-'5. His complaint was pain in the chest and cough of sLx weeks’ duratioi 

nSre admission, when he began t 

b ct ot 1, 7''“ to th 

■ t., and which was aggravated by coughing or breathing. Cough was bars 

. There was a total absence of significant physical findings a: 
examination of the chest on September 21st revealed an^cS ktttpe.t 

‘'’h-ed tint «tcrprcted by the roentgenologist as an unre 

oma, or as a tuberculous process. Subsequent a:-ray showed 
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partial consolidation with marked infiltration involving the upper lobe of the 
right lung. There was slight dulness on percussion. The infiltration showed a 
conve.Tity downw'ard. Repeated sputa e.vaminations revealed no tubercle bacilli. 
The absence of physical findings, and the a;-ray e.vamination, spoke for malig- 
nancy. Bronchoscopic e.vamination showed pus coming from the right upper 
and middle bronchi. There was no evidence of growth. Patient went home 
November 12th in poor condition. 

The tabulation of this list of patients for one year from one 
medical ward permits the deduction of several important 
points; 

First, the appreciation of the frequency of primary lung 
carcinoma. 

Second, the frequency and the extensiveness and the wide- 
spread character of the metastases produce symptoms and 
signs in many parts of the body outside of the lungs. This is 
so frequently referred to as the protean manifestations of the 
disease and has led to the artificial subdivision into many clin- 
ical types depending upon the localization of these metastases, 
for example: cerebral, osseous, hepatic, gastro-intestinal, etc. 
This clinical subdivision may produce considerable confusion 
because it draws attention away from the primary lesion and 
particularly the pulmonary symptomatology. This clinical 
classification is not used in prostatic, breast, thyroid or kidney 
cancer metastases which produce somewhat similar focal meta- 
static evidence. It is better to recognize that the facility for 
systemic vascular dissemination exists in the lungs because of 
the contiguity of the primary growth to the rich vascular chan- 
nels which may, and do, carry cancer cells to many distant 
organs and tissues. 

Third, the local lesion and the pulmonary symptomatology, 
where a careful history is obtained, indicate pulmonary path- 
ology in over 95 per cent of the cases. 

Fourth, while many specialized examinations aid in the 
diagnosis, such as bronchoscopy, iodized oil injections, artificial 
pneumothorax, a strong presumptive diagnosis can be made on 
the history on the physical evidence, on the x-ray, and espe- 
cially on the rapid progress of the lesion. Roentgenographic 
findings advance even in two to four weeks’ time as illustrated 
by the first patient described. Such rapid changes are not 
usual in other conditions requiring diagnostic differentiation. 
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Fifth, biopsy examination of cervical or axillary lymph 
glands, bronchoscopic biopsy, the sputum, and pleural exudate, 
may reveal cancer tissue. 

The clinical manifestations of primary lung carcinoma are 
protean in character. A simple clinical classification will in- 
clude, first, those types in which the manifestations are entirely 
pulmonary in origin, and second, those in which the most 
prominent features are referable to metastases in nearby or 
distant areas, either with or wdtliout symptoms referable to the 
respiratory tract. 

The onset of this condition is usually insidious. One never 
knows when the first seed of discord has planted itself in the 
bronchus. Many of tlie clinical manifestations may follow^ 
years after the occurrence of the original metaplastic bronchial 
changes. Once symptoms and findings appear, the patients 
may live from a week to as long as tw'o or three years, the 
average time being one year. In one of our patients, a thorough 
physical examination revealed leg swelling due to saphenous 
varicosities, with no other findings present. Yet six months 
later, the condition presented itself as a far advanced carcinoma 
of the right lung wdth obstruction of the right main bronchus, 
terminating in death within one month. 

Since bronchus carcinoma occurs frequently and is very 
menacing, one should have a definite method of diagnostic 
approach. In our clinic, the presence of any patient over forty, 
who has subacute or chronic complaints referable to the respira- 
tory sptem of relatively recent origin, is sufficient to call our 
attention to bronchus carcinoma, and this possibility is kept 
in mind until a diagnosis is definitely made. Lung cancer is 
given the same differential diagnostic prominence that is ac- 
corded pulmonary tuberculosis. The history of freedom from 
previous respiratory distress becomes more important in diag- 
nosis as age increases. .\n individual forty-five years old who 
develops a subacute or chronic respiratory disorder in the ab- 
sence of previous history may equally well have tuberculosis, 
roncluectasis, abscess, or neoplasm. A patient of fifty wdth 
uie same story is more apt to have a neoplasm than a tuber- 
culous process, and one of fifty-five or sixty, all things being 
cqua . would most likely have a neoplasm. Chronic respira- 
oiy infections rarely precede the development of pulmonary 
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carcinoma. There may be short flurries of colds, influenza, or 
pneumonias preceding. These, however, are inconstant and 
not definitely characteristic. 

Symptoms. — ^The symptomatology of pulmonary neoplasm 
may be identical with tuberculosis, abscess, and other chronic 
conditions. Fever is often present. Hemoptysis may be the 
first symptom to attract attention. It may be massive, or it 
■ may recur in small amounts from time to time. The sputum 
is often blood-streaked, “prune juicy” in character. In a mas- 
sive lobar involvement, there may be a central necrosis. The 
abscess cavity thus formed may communicate with a bronchus, 
and yield a very fetid sputum. 

Chest pain is a symptom, very frequently, of lung tumor. 
It occurs in upward of 60 per cent of the patients. The pain 
is described as stabbing, sometimes boring in character, and 
is due probably to marked irritation and tension of the parietal 
pleura, particularly in the hilar area. Where pain is present, 
the accumulation of large quantities of pleural fluid will not 
usually modify its character or intensity, while in tuberculosis, 
the pain is usually greatly relieved by the accumulation of 
pleural fluid. 

Cough and dyspnea are often prominent symptoms espe- 
cially in the rapidly progressing case where large bronchi are 
occluded or where there is an accompanying atelectasis with 
diaphragmatic paralysis. In a slowly progressing case there 
may be no dyspnea at all, or it may occur only as a terminal 
feature. Dyspnea may be due to large pleural effusions or 
copious bronchial secretions. 

Cyanosis is frequently observed in association with large 
atelectatic areas. Cyanosis is also quite pronounced with the 
obstruction of the superior vena cava, a process that is some- 
times rapid, but more often gradual in character. 

Hoarseness, due most often to involvement of the left re- 
current laryngeal nerve is sometimes present. Eye disturb- 
ances from sympathetic nerve involvement are not unusual. 
Dysphagia is often associated with encroachment upon the 
esophagus. 

“Rheumatic pains” are often very pronounced with a car- 
cinomatous involvement of the pleura, and they may even be 
the first manifestations of this important clinical condition. 
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The pains are often referred to the shafts of the long bones and 
may be so severe as to impede locomotion. Widening and 
spatulation of tlie fingertips and toes are often very apparent, 
especially witli an associated long-standing bronchiectasis. 

Cerebral s5nnptoms, mth single or multiple tumor nodules, 
or diffuse tumor involvement of tire brain, are among the com- 
monest sequelae of bronchiogenic carcinomata. The charac- 
teristic signs of brain tumor of pulmonary origin may appear 
even before respiratory symptoms are present, or before lung 
findings can be discerned by physical, bronchoscopic, or .'r-ray 
examination. The cerebral disturbances are sometimes of a 
pure!}' mental character. Symptoms due to spinal cord in- 
volvement or metastatic changes in the vertebral column are 
frequently noted. 

Marked weakness and anorexia are characteristic. Lower- 
ing of the blood pressure may be due to suprarenal involve- 
ment. The nourishment of these patients is sometimes fairly 
well maintained. The weight loss may be moderate or extreme. 

Physical Examination. — ^The physical examination of 
patients with bronchus carcinoma will frequently reveal noth- 
ing. In fact, the condition is characterized by the paucity of 
findings in proportion to the extensive ravages of the disease, 
and to the extensive and pronounced a;-ray evidence. Thus, 
in the presence of a central upper lobar involvement, there 
may be no findings whatever. Thus, in Case V, S. J. V., who 
had extensive findings referable to the central nervous system, 
an x-ray of the chest, made solely because of a suspicious area 
of dulness over the right apex anteriorly, revealed a lobar type 
of consolidation about as large as a medium-sized orange. No 
other physical findings were present. 

The examination of the chest in lung cancer may reveal 
mdings identical wth those of tuberculosis, abscess or bron- 
chiectasis. The difficulty in differentiation may be so great 
that at times, even the .x-ray will offer no help. 

the particularly 
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history of onset previously described, to enable one to make 
an immediate tentative diagnosis of primary bronchus car- 
cinoma with lung involvement after only a few moments of 
examination: 

A collapsed right upper lobe will reveal absent breath 
sounds over a distinctly flat area. The heart sounds, especially 
the aortic second, can be heard loudly and clearly over this 
entire collapsed area anteriorly, extending from the sternum to 
the anterior axillary line. The sounds are frequently heard 
with equal intensity over the entire lobe area. 

In Case X, tliere was a history of sudden onset with hem- 
optysis, and no previous history of lung involvement. Physical 
examination revealed absent breath sounds and flatness over 
the entire right lung, especially over the upper lobe. The loud 
aortic sounds were clearly heard over the entire upper lobe 
area. This immediately suggested a diagnosis of primary 
bronchus with massive pulmonary collapse, and retraction of 
the aorta to the right. a:-Ray findings and the subsequent 
clinical course confirmed the diagnosis. 

There is one other clinical finding of importance which has 
not previously been sufficiently stressed and which may be of 
assistance in differentiating tuberculous from neoplastic pul- 
monary tissue. In the presence of an extensive infiltration due 
to a tuberculous process, the breath sounds tend to the 
bronchial type and vocal resonance and vocal fremitus are most 
often increased. The reverse is true in neoplasms. Respira- 
tory and vocal fremitus is usually poorly transmitted by car- 
cinomatous lung tissue. 

In addition to the characteristic onset, symptomatology, 
and findings as described, the x-ray is invaluable in recognizing 
the different clinical types, and in confirming the diagnosis. 
The fact that in a carcinomatous infiltration of the lung, the 
spread occurs with the convexity downward is especially sig- 
nificant. Fluoroscopy, also, is a valuable diagnostic adjunct, 
and often reveals diaphragmatic and mediastinal fixation. We 
call attention notably to the well-known fact that any extensive 
endobronchial involvement usually shows a corresponding 
atelectasis of that portion of the lung supplied by the occluded 
bronchus wdth some retraction of the mediastinal structure 
toward the affected side with the elevation of the diaphragm on 
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this side, although an enormous effusion will still produce dis- 
placement of heart to the opposite side.^ 

Tumor cells, altliough rarely found in the sputum or in the 
pleural exudate, are of great importance in diagnosis.^ The 
persistent absence of tubercle bacilli from the sputum is sig- 
nificant. Bronchoscopic findings are important in every pa- 
tient, but too much attention need not be given them. ^ A 
careful perusal of our case reports indicates that negative 
bronchoscopic findings are neither incompatible nor inconsistent 
with a diagnosis of primarj’^ bronchus carcinoma. The first case 
tabulated indicates the danger of drawing conclusions from a 
negative biopsy report on tissue obtained through the broncho- 
scope. Our insistence upon a second bronchoscopic biopsy W’as 
rewarded by a positive diagnosis of carcinoma. 

Summary and Conclusion.— The appreciation of the fre- 
quency' of primary carcinoma of the lung is stressed so tliat 
early diagnosis will be suggested before metastases occur, thus 
permitting the prompt adoption of the radical complete surgical 
extirpation now being reported from many clinics. 
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THE FUNCTIONAL BOWEL 

When invited to prepare a clinic on “The Functional 
Bowel,” I was extremely reluctant to undertake the task be- 
cause the subject is large and rather intangible. It is, however, 
as important as it is large and hence worth discussion. ^ 

The term “functional bowel” as applied to a disease is 
anomalous, for the normal bow’el is “functional.” Other terms 
such as “colitis” wLich are applied to the symptom-complex 
under consideration are perhaps equally inexact. Bargen and 
others have pointed out that the etymological meaning of the 
word “colitis” is inflammation of the colon and that in the 
syndrome under discussion the colon is not inflamed in the 
sense that tissue injury is not demonstrable pathologically. 
If one accepts as a definition of inflammation “the response 
of tissue to injury,” as Dr. George Dick has suggested, the 
term “colitis” is perhaps acceptable, for “cathartic colitis” and 
“mucous colitis” do seem to be instances of physiologic response 
to tissue injury although the histologic evidence of injury is 
questionable. The term “cathartic colitis” may be used in 
certain cases to emphasize the role of cathartics just as “mucous 
colitis” may be used to emphasize the amount of mucus present 
in the stool. An active bowel normally secretes mucus but in 
some cases the quantity is rather great and the mucus is retained 
in the contracted bowel, dried, and then expelled in short or 
long strings or shreds, the so-called “mucus casts” of the 
bowel , often containing considerable cellular detritus and 
stained with fecal material. The term “spastic colitis” was 
^c^igned apparently to emphasize the element of spasm. In 
some cases the spasm in the sigmoid particularly does seem to 
n prominent feature. In a sense, these terms are justifiable. 
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but on whole it seems preferable to consider the phenomena 
as special manifestations of a more general disturbance of the 
rather paradoxical term “chronic functional coli- 
tis is sometimes applied. A more exact phrase would be “func- 
tional disturbance of the colon,” but this seems too cumber- 
some for use. 

Two other terms for the syndrome are commonly used in 
medical circles and are fairly exact, /. e., “irritable colon” 
and “irritable bowel,” implying merely an abnormal irritability 
of the colon. Still another term frequently used is that of 
“bowel distress,” meaning distress arising from a structurally 
normal but functionally disturbed bowel, although by defini- 
tion it should include any distress of bowel origin. It accur- 
ately describes the distress but it is not as satisfactory a name 
for the symptom-complex as “irritable colon.” 

The layman is perhaps more accustomed to the term “ner- 
vous indigestion” than to any other, and many physicians 
prefer the designation “gastric neurosis.” This implies a psy- 
choneurosis with predominantly gastric manifestations. It is 
true that many of the patients are psychoneurotics, but not all 
of them unless the diagnosis “psychoneurosis” is made with 
such a broad connotation as to include at some time or other 
the great majority of civilized mankind. 

A more recent term is that of “abdominal migraine” which 
in its strictest sense is applied to abdominal manifestations seen 
in association witli cephalic migraine — not the nausea and 
vomiting of severe migraine, but abdominal distress associated 
with migraine. When the term is applied to abdominal distress 
not associated with cephalalgia, its relationship to true mi- 
graine is obscure. In such cases “abdominal migraine” is 
synonomous with the various other terms described and equally 
inaccurate, for it implies an etiologic relationship as yet un- 
proved. 

Having thus criticized the term “functional bowel” and its 
various sjmonyms -without finding any of them very satisfac- 
tory — “irritable colon,” “bowel distress,” and “functional dis- 
turbance of the colon” being perhaps the least objectionable— 
it is now appropriate to inquire into the nature of the syndrome 
under consideration. In the first place, it is important to rec- 
ognize that it is not a disease entity, but rather a group ot 
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sjTiiptoms resulting directly from a disturbance in the function 
of the bowel and indirectly from a host of causes. 

Symptoms.— The most important symptom is abdominal 
pain, which may vary in severity from an indefinite sensation 
of bloating and distention to severe pain, usually cramplike, 
intermittent, rhythmical, lower abdominal, often related to and 
relieved by a bowel movement. The most familiar illustration 
of this t5T3e of pain is the “green-apple colic” of childhood. 

In adults, tins tj^ie of pain, an intestinal colic, often simulates 
biliarj' or renal colic and the differential diagnosis may be 
difficult. The more chronic forms of “bow'el distress” vary 
greatly in severity from patient to patient and in the same 
patient from time to time. The location of the distress also 
varies although it is usually lower abdominal and frequently 
shifts from point to point in the abdomen. It is frequently 
relieved by a bowel movement or the passage of flatus, although 
it may be brought on or made worse by a bowel movement. 
Food taking is likely to augment the distress just as eating or 
drinking is likely to cause defecation during an attack of acute 
enteritis due to intensification of the .normal neuromuscular 
reflex, hlany of the patients complain of continued abdominal 
soreness and discomfort not related to food taking or defeca- 
tion. Nausea is a common symptom, particularly morning 
nausea (in men as well as in women!) and vomiting is not 
unusual. Abnormal or at least unusual hunger may be present 
consisting of “hunger pangs” referred to the mid- or lower 
abdomen and relieved by food taking. Belching, abdominal 
distention, rumbling and gurgling in the abdomen and excessive 
flatus are common. The patients often complain of more 
general symptoms such as headache, lethargy, fatigabilit}^ 
weakness, nervousness, insomnia, and dizziness but rarely if 
e\cr of true vertigo. These phenomena are of very question- 
able relationship to the “functional bowel” itself, but may be 
concomitant manifestations of a more general underlying dis- 
order. It is possible, of course, that some of them may be 
reflex manifestations from the bowel. 

Physical examination usually reveals a very tender palpable 
ropelike colon. The acute tenderness of an “irritable bowel” 

IS really an amazing phenomenon in comparison with the lack 
of tenderness in severe chronic ulcerative colitis. Incidentally, . 
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this localized bowel tenderness affords strong evidence that the 
pain is true visceral pain and not a peripheral sensory projec- 
tion of a psychoneurosis, a so-called “psychalgia.” The physi- 
cal examination also gives the physician a clue as to the general 
sensitivity of the patient, the degree of “nervousness” present, 
and his or her reactions as an individual. Fever is absent, or 
at most, does not exceed 99° or 99^° F. The leukocyte count 
is normal, although occasionally reports are received of 12,000 
to 14,000. When checked, the count is usually found to be 
normal. 

A detailed description of the bowel movements is very im- 
portant. The patient usually refers to diarrhea, constipation, 
or “difficulty with the bowels” associated with the distress. 
Such statements cannot be taken at their face value for many 
patients consider tliemselves constipated if they do not have 
3 “free” evacuations daily. Others are in the habit of taking 
a daily catliartic and of thus inducing one or two watery stools 
daily in order to keep their bowels “open” and because if they 
do not do so their bowels “never would move.” It is important 
to find out exactly what, in terms of bowel function, the patient 
means by his statements. It is also very helpful to observe the 
stools from day to day or to have the patient keep a diary 
describing each stool in detail. 

In analyzing bowel function it is necessary to bear in mind 
that the important consideration is the consistency of the 
bowel movement rather than its frequency. The chief func- 
tions of the colon are the absorption of water and the eventual 
evacuation of the undigested food residue. Diarrhea, there- 
fore, is arbitrarily defined as the passage of stools softer than 
normal in consistency and constipation as the passage of stools 
harder than normal, the normal stool being considered as well 
formed, firm, and of good caliber. The vast majority of pa- 
tients with “bowel distress” wll describe some abnormality of 
bowel function when questioned. The exact nature of the dis- 
turbance whether diarrhea, constipation, or “spastic constipa- 
tion” is of relatively less importance than the fact that it 
exists. In examining the stools of such patients it is important 
to observe the consistency, for the reasons mentioned, and also 
the form, for small caliber lead-pencil-sized or ribbon-like 
stools are frequently passed, due apparently to the spasm 
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present. Similarly, there may be an excess of mucus or mucus 
casts.” Cellular detritus may be found microscopically, but 
no frank pus or blood is seen unless local rectal lesions exist. 

It is apparent, of course, tliat the symptomatology described 
may be present -svith organic disease in tlie bowel, elsewhere in 
the abdomen, or in some other part of the body. The phys- 
ician’s first task, tlierefore, is that of excluding organic disease 
by careful history taking, painstaking physical examination, 
thorough laborator}' study including such .T-ray examinations 
as may be indicated, and critical analysis of tlie patient’s 
progress while under treatment. The experienced physician 
vrill be able to make the correct diagnosis eight or nine times 
out of ten on the basis of the history and the physical examina- 
tion, but the pitfalls are numerous and best avoided by a thor- 
ough study and bj' eternal vigilance. If organic disease is dis- 
closed, there maj'' remain a valid question as to the extent the 
disease discovered is responsible for the symptoms. For in- 
stance, are the belching, distention, abdominal soreness, and 


stool disturbance to be attributed in a given case to the known 
cholelithiasis or not? And if these symptoms persist after 
cholec\’stectomy what then is the cause? These questions are 
verjf important for the sjmdrome is frequentty seen in associa- 
tion with definite organic disease such as cholelithiasis, peptic 
ulcer, th}Totoxicosis, etc. 


_ Assuming a patient with the sjmiptomatologj'^ described, 
mth a tender colon, definite stool disturbance, and no evidence 
of organic disease of any kind, what is the nature of the “func- 
tional bowel ' disturbance? It consists apparently in an un- 
usual or abnormal irritabilit}’^ of the neuromuscular mechanism 
\ ^ ^ disruption of the normal peristaltic 

c } t m. This may lead to hjqjerstalsis and diarrhea of varying 
grades or to spasin and “spastic constipation.” The abnormal 
thp')? ^"'^^‘^^ctions and the resulting localized distentions of 
distress which is true visceral pain, for mus- 
of distention are known to be the two types 
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of laxatives and irritating foods. The second is the nervous 
state of the individual. Some students of the subject are in- 
clined to think a real “irritable bowel” never results from the 
first alone and that the disorder is always dependent upon a 
preexistent nervous condition. Their view is supported by the 
observation that the “functional bowel” is very rare in negroes 
and those individuals in our civilization who seem the least dis- 
turbed by the so-called “stress and strain” of civilized life. 
Be that as it may, it is clear that acute distress and stool dis- 
turbance may result from either one of the mechanisms men- 
tioned, from “green-apple colic” or severe emotional stress, 
particularly fear, as is so well recognized in the lay literature of 
the world as a phenomenon of human experience (vide: Walter 
Alvarez, “Nervous Indigestion”; Erich Maria Remarque, “All 
Quiet on the Western Front”; “The Autobiography of Ben- 
venuto Cellini”; H. Flanders Dunbar, “Emotions and Bodily 
Changes”). 

Treatment. — ^Adequate therapy depends primarily upon a 
correct diagnosis and upon a correct evaluation of the patient 
as an individual. This involves an appraisal of physical, social, 
and psychic factors. Dietary and pharmacologic therapy are 
likely to be valueless without a modicum of psychotherapy; 
psychotherapy alone may be sufficient to produce a cure, or, 
alone, it may fail. The most effective therapy as a rule is that 
which first gives due regard to the physical factors present; 
second, correctly estimates the social forces involved; third, 
provides adequate (usually rather superficial) psychotherapy; 
fourth, promotes bowel rest by a nonirritating diet; and fifth, 
promotes physical rest by enjoining a more satisfactory daily 
program, the use of sedatives, and the attainment of peace of 
mind. The failures are those cases in which the patient does 
not cooperate or in which the program cannot be carried out 
completely because of external factors. Continued distress and 
difficulty in a cooperative patient are very often due to an un- 
solved psychiatric problem or an impossible “life situation.’ 

Probably the one most important therapeutic item is phys- 
ical and mental rest. Shakespeare was well aware of the im^ 
portance of sleep, “balm of hurt minds,” “sore labor’s rest, 
“chief nourisher in life’s feast.” It is w-ell to suggest definite 
and longer hours of sleep and to give sedatives if necessary to 



THE EXINCTIONAL BO^^'EL 


145 


assure it. An afternoon rest is very helpful. In many cases a 
few days, in some even a few weeks of absolute bed rest is 
desirable in order that the patient may become thoroughly 
rested. The application of heat to tlie abdomen m the form of 
a hot-water bottle or an electric warming pad often gives great 
relief. Tincture of belladonna in doses of 40 to 45 drops daily 

is of value. , , * 1 , 

Cathartics should be avoided. Even mineral oil by mouth 

is unnecessary and serves to perpetuate tlie patient notion 
that he must take something in order to make his “bowels 
move.” Adequate bowel function can be restored by dietary 
means aided from time to time if necessary by oil or small 
water enemas or glycerin suppositories. These are to be used 
not to aid the stool in getting through the colon into the rectum, 
but only if the patient is unable to expel the stool from the 
rectum property. This should be determined by digital ex- 
amination. An oil retention enema of 3 or 4 ounces of mineral 
oil may be given on retiring if the stool on a given day has 
been very hard and dry and it is feared that the passage of 
another such stool may bruise the anal orifice. In the first 
few days fecal impactions may occur, and the physician must 
be alert to detect their presence. Soft fecal impactions are 
often as difficult to evacuate as hard ones and require repeated 
enemas and rectal examinations. 

The principle of dietary management is that of attempting 
to find a diet containing the proper amount of laxative material 
for each patient. It should be sufficiently laxative to produce 
firm, formed stools rather than hard ones and not sufficiently 
laxative to produce soft stools. Incidentally, it may be noted 
that hard stools in the presence of marked abdominal distress 

usually signify spasm and too much irritation rather than too 
little. 

In the following diet list^ the first paragraph of section I is 
used as a basic diet. As the patient improves, oatmeal and 
potato are added and gradually further stipulated and strictly 
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limited additions from sections II and III may be made. On 
the whole the sections and the subdivisions are arranged in the 
order of a gradually increasing laxative effect, section II being 
more laxative than section I, etc., and subdivision 2 being more 
laxative than subdivision 1. There are exceptions, however; 
ripe banana, for instance, is often tolerated better than apple 
sauce or rhubarb. The quantitative factor must be also con- 
sidered as well as the qualitative. 

I. Foods with Very Little Mechanical or Chemical Irritant (low residue, non- 
laxative) : 

1. Lean meats of all kinds, cooked eggs, milk and cream, cream of wheat, 

rice, white bread, butter, crackers, cheese, farina, noodles and 
spaghetti without tomato and peppers or such seasoning, custard, 
jellos, cornstarch and tapioca (no Krumbles or bran flakes). 

2. Oatmeal, whole wheat bread and baked or mashed potatoes. 

n. Cooked Vegetables with Large Amounts of Mechanical Irritant but with 
Relatively Small Amount of Chemical Irritant; 

1. Spinach, asparagus, carrots, celery, sweet potato, peas, 

2. Beets, string beans, tomatoes, turnips, parsnips, squash, brussel sprouts, 

3. Cauliflower, com, onions, sauerkraut, cabbage. 

III. Stewed Fruits (slightly more la.xative than the vegetables) : 

1. Stewed prunes, stewed peaches (least la.xative). 

2. Apricots, pears, berries of all kinds, cherries, grapes, stewed apples, 

apple sauce, baked apples, rhubarb. 

3. Figs, raisins, dates. 

4. Jellies, jams, and marmalades. 

IV. Raw Vegetables (on the whole more la.xativc than the cooked) : 

1. Celery, lettuce, tomato, onion, cucumber, cabbage, radishes. 

V. Raw Fruits (on the whole more la.xative than the cooked) : 

1. Oranges, bananas, grapefruit (least laxative). 

2. Peaches, pears, apricots, apples, berries, cherries, grapes, melons, plums. 

VI. Miscellaneous Foods Which Are Very Laxative (eat cautiously, if at all). 

1. Nuts, ice-cold drinks of all kinds, buttermilk, fruit juices. 

2. Bran, honey, syrup, molasses, candies. 

3. Beer is very laxative. 

4. Ice cream is laxative for some people. 


The majority of patients find it necessary to continue some 
dietary restriction more or less indefinitely in order to live com- 
fortably. It wall be noted that this program forms a basis for 
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the treatment of boUr diarrhea and constipation-conditions 
not to be differentiated as sharply as prevailing notions among 
the laity and many physicians might indicate. 

Allergists in reading tliis article, if any do, will undoubtedly 
feel tliat the factor of specific food sensitization h^ been 
ignored. There can be no doubt that certain food sensitizations 
d'o occur and that nausea, vomiting, abdominal pain, and 
diarrhea may be the result of the irritating effect of such foods 
on the gastro-intestinal tract in tliese sensitized individuals. 

In my experience, how'ever, such manifestations have in- 
variably been the acute phenomena mentioned; nausea, vomit- 
ing, cramps, and diarrhea. My associates working in the field 
of allergj'’ have studied the problem from their point of view 
and have arrived at the same conclusion. This calls into ques- 
tion the mechanism of action of the so-called “elimination 
diets.” Some of them may be effective, independent of any 
allergic factor, in that they lead to the elimination of the more 
laxative foods. The psydiotherapeutic value of the “elimina- 
tion diet” is also not negligible. 

Psychiatrists in reading this article, if any do, will feel that 
insufficient attention is paid to the psyche, both etiologically 
and therapeutically. From the standpoint of etiology they 
may be right; from the standpoint of therapy, I doubt if they 
are. The procedure and method of approach outlined is effec- 
tive in the vast majority of patients although it is superficial 
from a psychiatric point of viewL In many cases detailed psy- 
chiatric study is absolute^ necessary, and in many it effects a 
cure not possible by any other procedure. But detailed psy- 
chiatric study, including psychoanalysis, must be reserved for 
the more difficult cases because it is time-consuming and costly 
for bolli patient and physician and because, all too frequently, 
HI these difficult cases, the “life situation” of the patient is so 
impossible that a satisfactory solution cannot be found. The 
patient must then be aided by the physician in the struggle to 
carry on and through. Some of these unfortunate individuals 
cxliaust the patience of a saint, be he psychiatrist, internist, 
m gcneial physician, but others exhibit the most amazing feats 
<4 courage and fortitude, gaining control of themselves if not 
“1 the situation.” 

T wo cases will be described in some detail as illustrative, 
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although I have purposely chosen two in which the emotional 
elements are prominent, in order to emphasize the important 
contribution a skilled social worker may make in the handling 
of the problems encountered. 

Case I. The first case is that of a twenty-sL\-year-old Italian factoiy 
girl who entered the clinic complaining of nausea, particularly in the morning 
before breakfast, of three months’ duration, anorexia and belching of eighteen 
months’ duration, and burning in the epigastrium of three months’ duration. 
A typical day was described as follows: 

6.30 A. ir. Awakens with nausea and an ache in the stomach. 

7.00 Breakfast: oatmeal and 1 glass of hot milk. No relief from distress. 

Nausea and burning one-half to one hour after breakfast. 

9 . 1 s Recess. Drinks pint of milk, eats a sandwich, and obtains relief. 

12.00 Distress returns, but not as severe as earlier. Takes fruit and water. 

5.00 Distress has been present since noon although mild in character. 

Patient eats dinner and is hungry. Omits meat if she feels badly. 
Eats vegetables and potato and 1 glass of milk. 

8.00-9.00 p. M. Distress — fiery burning in epigastrium and lump at the 
lower end of esophagus. 

10.00 Drinks another glass of milk before she goes to bed but does not get 

to sleep until 12.00 because of restlessness and distress. Sleeps 
soundly, never awakened by pain during the night. 

The bowel function was described with the phrase “not so good,” by which 
she meant they moved only once every two or three days. The remainder of 
the history was not important. The physical examination was normal except 
for tenderness along the ascending colon. The blood Wassermann and Kahn 
tests, blood counts, urinalysis, gastric analysis, stool analysis (including search 
for parasites) and .r-ray examination of the gallbladder and stomach, were all 
normal. The patient xvas reassured with regard to the absence of organic 
disease and given the basic diet outlined above with the stipulated addition of 
2 dishes each per day of cooked vegetables and cooked fruits. Tincture of bella- 
donna xvas prescribed. Two weeks later the patient reported marked improve- 
ment, freedom from distress, and one well-formed bowel movement daily. 
Six weeks later she complained of a choking sensation in the throat and chc.d. 
The bowels were then mox’ing twice a day but the stools were well formed. 
The cooked vegetable and fruit were reduced to 1 each daily ; 1 ) grains of 
phenobarbital was prescribed to be taken at bedtime. 

A detailed study of the social aspects of the case was then made by Mi-^ 
Georgia Ball of the Department of Social Service, who has condcn.'ed the 
results of several hours spent with the patient in 4 conferences over a period 
of two months in the following summary: 

“The Social study disclosed an intelligent 26-year-old Italian factory worker 
who suffered an intense emotional strain as the result of hard, nerve racking 
work, personal deprivation, heavy financial responsibilities, and many family 
worries. Her life was devoid of any interest other than her symptoms afforded. 
Her father had died when the patient was fourteen years of age. She then 
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became the support of her invalid mother and young brothers and has reta ned 
responsibility for them. Three years ago. seniority in the factoo' mposed on 
her increasing responsibility until she was in charge of nmclccn machines and 
five workers, with very little additional pay. At this time, the ill health of a 
brother caused the patient more worry and great financial pressure. She first 
noticed abdominal pain after eating certain foods during this period of exces- 
sive strain. She became somewhat accustomed to her nerve racking work, and 
the famDy responsibilities lessened somewhat, but her life had become mo- 


notonous and barren. 

“The relationship between the social situation and the physical symptoms 
was discussed with the patient. She did not wish to make a vocational change, 
and hence an attempt was made to educate her to the necessity for interests 
outside of her work. She responded eagerly, and made use of the discussions 
regarding a change in her mode of life. The symptoms disappeared, with the 
exception of a recurrence of abdominal distress when she was placed in charge 
of two departments in the factory. She was aware that the additional respon- 
sibility was an important factor in the recurrence of symptoms and demanded 
release from the added work. The symptoms disappeared, according to the 
patient’s statements, when her employer complied with her demand. She took 
advantage of opportunities to go bowling and swimming, went to a girl’s club 
and a church party. She expressed concern with her lack of mental growth, 
asked for and was given guidance in a planned course of reading.” 

The patient has remained symptom-free for the past eight months and has 
grown increasingly happy, cheerful and filled with zest for life, as though 
emancipated from bondage. Legitimate questions may arise with regard to 
the relative importance of the various therapeutic procedures, diet, medication, 
reassurance, the kindly and helpful interest of Miss Ball, the patient’s awakened 
interest in outside actixdties, etc., but there can be no question as to the total 
therapeutic effect. 


Case II. — The second case is that of a twenty-five-year-old married 
woman who came to the clinic with the folloxsdng complaints; loss of 20 
pounds of weight and vomiting after breakfast for sLx months; diarrhea (7 to 
R loose movements daily), cold hands, headaches of indefinite duration, and 
abdominal pain beginning in the upper abdomen and traveling down both sides 
lo the inner aspects of the thighs, for one year. The detailed analysis of the 
symptoms, the system inquiry, and the physical examination may be omitted, 
except for the statement that the colon was palpable and rather tender and 
that at the time of the first examination, the patient was obxdously very' much 
dvurbed emotionally. A proctoscopic examination was normal. The blood 
W.a^wrmann and Kahn tests were normal as was the blood count and the 
Uimalysi^. Repeated stool examinations were negative for occult blood by the 
bcnredine test. The basal metabolic rate xvas 3 per cent. No x-ray studies 
vere made The patient was reassured and given a low residue, nonlaxative 
>.H'l (H'ction 1 of mbulaticn) without fruit or vegetable. Medication con- 
u- t* ' sodium bromide and phcnobarbital and tincture of belladonna, 

itl'.ui a month the stools became formed. 1 or 2 per day. During the succeed- 
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ing seven months there was gradual improvement and a 16-pound gain in 
weight. At the present time there is very Uttle distress and no diarrhea, the 
stools being formed, one or two daily. The patient is still on the original diet 
without fruit or vegetables, but with liberal quantities of raw milk. There 
have been occasional recurrences of diarrhea and distress almost invariably 
resulting apparently from emotional difficulties, over which the patient has 
slowly gained partial control. 

Miss Ball’s summary of many hours of work in IS or 16 conferences with 
the patient, both in the clinic and in the patient’s home, is very illuminating. 

“In the first interview the patient wept as she told of a plight she con- 
sidered intolerable and unalterable. She had married two years previously a 
man with five, young children, and although she loved her husband, she found 
the burden of the housework and care of the children more than she could 
manage. The most aggravating factor was the presence of the 14-year-old 
stepson whom the patient could not discipline and who did everything he could 
to annoy her. Further study revealed that at the time of her marriage the 
patient had created a large debt by the purchase of fine furniture, and that 
its care and preservation had become paramount in her life in order to justify 
the financial obligation she had imposed upon her husband. She e.'rhausted 
herself in the immaculate care of the large house and the furniture and had 
neither vitality nor reserve to cope with the stepson’s resentment of her usur- 
pation of his place with his father. The household grind and lack of social 
activities accentuated her loss of perspective. 

“Social treatment over a she months’ period has included the provision of 
a period of complete rest for the patient in a convalescent home and of a 
W. P. A. housekeeper to assist with the work. Education of the patient and 
her husband has been attempted in relation to the cause of the boy’s behavior 
and methods by which it may be treated. An increase in their understanding 
and an improvement in the patient’s attitude can be observed. The problem 
is not yet solved, but the patient’s nervousness has decreased; she is no longer 
hysterical and irritable, she has attained greater satisfaction in living as the 
result of the adjustment of the household routines, the lightening of her 
duties by the housekeeper, and the development of some social life, she has 
gained w’eight, sleeps well, and her physical condition is greatly improved.’ 

Here again it is difficult to decide whether the credit for the definite im- 
provement is to be given to the conscious or unconscious psychotherapy, to 
the diet, to the medication, to the additional rest afforded by the \V. P. A. 
housekeeper, or to the patient’s greater interest in activities outside of her 
home and her greater opportunity to engage in them. It seems more rationa 
to consider the effect the resultant of all of these various factors. 


Conclusions. — ^Terminology is, after all, of very little sig- 
nificance. The important point is the recognition of the broad 
aspects of the varied symptomatology of “the functional bowel 
and an approach designed to determine, first, whether or not 
organic disease exists; second, the significance of the disease m 
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relation to the life of the individual; third, the determination or 
evaluation of the various factors involved in the functional dis- 
turbance in the case imder consideration, and finally, the 
planning of an intelligent program of rest, exercise, diet, medi- 
cation, and mental hygiene in order to bring about a more satis- 
factory adjustment between tlie individual and the environ- 
ment, both internal and external. 
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GASTRO-INTESTINAL PATHOLOGY IN INFANCY 

It is niy purpose in the present discussion to consider a 
few gastro-intestinal conditions in infancy in which prompt 
diagnosis and proper treatment are highly important. 

Case I. HypertropMc Stenosis of the Pylorus. — R. N., a first-born 
male infant was brought to the clinic at the age of four weeks. He w’eighed 
6 pounds 4 ounces at birth, was breast fed, and had gained satisfactorily. 
Three days before coming to the hospital, he had vomited twice. On the 
following day he vomited three times, each time shortly after nursing. The 
next day the vomiting was even more marked, and the mother was convinced 
that he had kept practically none of his feeding. He also vomited water which 
had been offered between the breast feedings. The vomiting occurred during 
or shortly after feeding and was forcible in character. Squirming and crying 
sometimes preceded the vomiting. The bowel movements had become smaller 
and less frequent since the onset of the vomiting. The baby had lost 4 ounces 
in weight. 

Physical examination revealed a well-developed and well-nourished baby 
of good color and fair tissue turgor. When he was observed as he lay quietly, 
inspection of the upper abdomen showed no abnormality. After nursing for a 
few minutes, he was again examined, and it W'as now noticed that the entire 
stomach area seemed more prominent than normal. Then in a short time a 
rounded elevation comparable in size to a golf ball was noted in the region of 
the cardiac end of the stomach. This prominence progressed from left to right 
to disappear at the pyloric region. Peristaltic waves followed each other in 
close succession so that 2 or 3 elevaUons could be seen at one time. Palpation 
at the outer margin of the right rectus muscle slightly above the level of the 
umliilicus revealed a small hard mass which was freely movable. 

The history and the physical findings were pathognomonic of hypertrophic 
stenosis of the pylorus, and operation was performed without delay. The cir- 
cular muscle fibers were incised down to the submucosa according to the Fredet- 
Kamstedl technic 

111 the above cited tN^iical case in which the onset was sud- 
litii. the diagnosis ciear, and the child was in good condition, 

tS3 
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preoperative care was relatively unimportant. In the late 
neglected case in which dehydration is marked, improvement 
of the patient’s condition prior to operation is most important. 
Ringer’s solution subcutaneously, Ringer’s solution and glu- 
cose intravenously, or blood transfusion, depending upon the 
indications in the individual case, should be given. 

A word concerning the operation itself may not be out of 
place. It is important that the circular muscle fibers be in- 
cised throughout the entire length of the pylorus, otherwise the 
obstruction is not relieved. I have seen several cases in which 
a second operation was necessary. 

Postoperative care consists chiefly in supplying nourish- 
ment as rapidly as the baby’s tolerance will permit. Breast 
milk should be used if it is obtainable. Otherwise boiled cow’s 
milk or evaporated milk in proper dilution may be employed. 
Feedings should be frequent and small in amount at first, 1 
or 2 drachms every two hours with an equal amount of water 
or 5 per cent glucose solution midway between the milk feed- 
ings. If there is no vomiting the feedings may be gradually 
increased in amount and the intervals lengthened so that at the 
end of about three days the full food requirement for the baby’s 
age and weight may be given. 

The pathogenesis of hypertrophic pyloric stenosis is imper- 
fectly understood. That a combination of pyloric hypertrophy 
and pylorospasm is responsible for the symptoms is generally 
conceded. It is difficult to believe, in view of the great thicken- 
ing of the pyloric musculature frequently observed at opera- 
tion, that so great a hypertrophy could occur within the short 
space of time during which symptoms have been present. This 
would suggest that the hypertrophy antedates the onset of 
symptoms and is probably congenital in nature. Yet if this 
were true one would expect to find hypertrophy of the pylorus 
not infrequently in necropsies on new-born babies. So far as 
I know, such findings have not been reported. 

Case II. Pylorospasm. — M. K., a female infant, was first seen at the a?e 
of six weeks. The chief complaints were that the baby cried a great deal, 
especially after feedings, v'omited frequently, and was not gaining satisfactoril) 
The baby was artificially fed, receiving a formula suitable to its weisht. The 
mother stated that the vomiting occurred sometimes before the feeding had 
been finished, sometimes shortly after feeding, and sometimes an hour or more 
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after feeding time. The vomiting was often preceded by evident discomfort, 
and varied in amount from a few teaspoonfuls to what appeared to be the 
entire feeding. The vomiting was usually rather forceful in character. The 
stools were normal in number and consistency. 

Routine phj-sical examination was negative. A feeding was given and the 
baby’s abdomen observed during this period. After most of the feeding had 
been taken, the baby began to squirm and whimper. The outline of the 
stomach could be made out standing prominently above the level of the re- 
mainder of the abdomen. As one continued to observe the stomach outline, 
indefinite contractures could he seen suggesting gastric waves, though there 
was no continued progression from left to right. Palpation failed to detect a 
pyloric tumor. 

The symptoms of vomiting, forceful in character, the discomfort before 
vomiting occurred, the unsatisfactory gain in weight, and the absence of clear- 
cut gastric waves and palpable tumor suggested the presence of pylorospasm. 

A concentrated formula was given, consisting of equal parts of evaporated 
milk and water with addition of a dextrimaltose preparation. The baby’s 
weight was S pounds. The formula prescribed was S ounces of evaporated 
mUk, S ounces of water, and 3 level tablespoonfuls of dextrimaltose, S feedings 
daily. In addition to the concentrated feeding atropine sulfate, ^/looo grain, was 
administered by mouth fifteen minutes before each feeding. On this regime 
the baby became more comfortable, vomiting became infrequent, and an ade- 
quate gain in weight occurred. As the baby improved, the dosage of atropine 
was diminished, and the feedings were increased in volume by addition of 
more water to the formula. By the end of the third month all evidences of 
pylorospasm had disappeared. 


Although this patient responded promptly to the simple 
therapy outlined above, results are not always so readily ob- 
tained. The more difficult cases will often test the skill and 
patience of the experienced physician. 

As previously mentioned, the giving of small concentrated 
feedings decreases the likelihood of vomiting. When vomiting 
does occur, refeeding should be attempted and is often taken 
well and retained. It is a curious fact that minor changes in 
the character of the food may often materially lessen the 
amount of vomiting. Thus the utilization of boiled cow’s milk, 
evaporated milk, sour milk mixtures, etc., the formula being 
changed cverj' few days, may be of distinct benefit. In the 
severer cases stomach lavage preceding the feedings is in- 


Thickening the feeding with farina or other cereal is often 

vomhinl feeding alone fails to relieve the 

mumg. The hole in the nipple must be large enough to 
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allow easy passage of the thickened mixture, or resort to feed- 
ing from a spoon or spatula may be employed. When the total 
fluid intake is insufficient for the baby’s needs, parenteral ad- 
ministration of fluid is necessary. 

Atropine has been the drug most widely used in the control 
of pylorospasm. The individual tolerance varies within wide 
limits. A sufficient amount should be given to produce some 
flushing and dilatation of the pupils. It should not be for- 
gotten that overdosage may produce a fever up to 104° F. or 
even higher, also that the baby may acquire an intolerance to 
atropine which in itself is a cause of vomiting. 

Phenobarbital has been found of value, especially when 
atropine is not well tolerated. A dosage of % to M grain before 
each feeding is the amount usually recommended. It has been 
my custom frequently to combine atropine and phenobarbital, 
and the results have seemed more satisfactory than with either 
drug alone. 

Finally roentgen ray treatment of the thymus has been 
found to control the vomiting in a. certain percentage of cases. 

The 2 typical cases presented above furnished no difficulty 
in diagnosis. It not infrequently occurs, however, that the 
differential diagnosis between actual hypertrophy of the pylorus 
and pylorospasm may be difficult. The weight curve is an 
important differential point. Weight gain may be slow and 
irregular in pylorospasm. In stenosis there is usually a dis- 
tinct, and sometimes rapid loss in weight. A second point is 
the character of the stools. They are usually normal in pylo- 
rospasm, whereas they are infrequent and scanty, often an 
actual starvation stool, in stenosis. In doubtful cases, admin- 
istration of barium, followed by x-ray examination, to deter- 
mine gastric retention is helpful. The important point to 
remember is that medical treatment should not be continued 
if the baby is losing ground. Under such circumstances opera- 
tion is safer than delay. 

Case III. Intussusception. — At 10 o’clock one niclit, a mother c.illc'l 
on the phone, asking that I come immediately to see her five months’ old hah) 
girl. She said, "I am sure she is going to have a convulsion. She acts ju=t a^ 
my older girl did before she went into a convulsion. She cried very sharpi), 
turned pale, and drew up her arms and legs as if in great pain.” She thtn 
added that she had just finished giving the baby an enema, and that a htt e 
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blood had appeared with the bowel movement. The baby was breast fed, and 
had been in perfect health until the sudden attack described above. 

A few moments later I arrived at the home. The baby was still b’lng on 
the side of the kitchen sink where the enema had been given. As the baby lay 
there, she presented an interesting study. The striking feature seemed to^ e 
that she was whoUy uninterested in her surroundings. She was staring into 
space, paying no attention either to the mother or to me as we moved about 
her. There was also a pinched expression, and the face was distinctly pale. 
After a few moments the baby seemed again to be in extreme pain, cried 
sharply, and drew up the arms and legs. These spasms of pain recurred at 
frequent intervals. WTien the crying had ceased, the baby again assumed 
the abstracted far-away stare. 

The routine regional examination was essentially negative. The tempera- 
ture was normal. There were no abnormal reflexes. Palpation of the ab- 
domen failed to reveal any rigidity or the presence of a tumor mass. Rectal 
examination was also negative. Shortly after the physical examination, the 
baby vomited. The baby was then observed for half an hour during which 
time several spasms of pain occurred. At the end of this time, another enema 
was given, and a small amount of blood-stained mucus with little fecal 
material was obtained. Reexamination of the abdomen w'as again negative. 
A half hour later, however, a distinct sausage-shaped mass could be felt 
extending transversely in the upper abdomen, best palpated in the midline. 
This finding practically cUnched the diagnosb of intussusception. However, 
another rectal examination was made at this time, still xvith negative results. 
No tumor could be felt in the rectum, and no blood appeared following 
withdrawal of the examining finger. 

The baby was taken to the hospital, and surgical consultation obtained. 
The surgeon did a rectal examination with negative results. It ako happened 
that the tumor mass which I had previously felt between the rectimuscles in 
ihc upper abdomen, had shifted in position so that it was not readily palpated, 
I could sense that the surgeon was not convinced of the diagnosis and 
asked him whether he would like the baby to have another enema. At this 
juncture the mother said, “I felt that tumor myself while I was waiting for 
the arrival of the surgeon. I know that there is something radically wrong 
"ilh the baby. If an operation is necessary to cure her, let’s get it over 
with right away.” Whereupon the operation was performed at 2 a. m., four 
lours after the first symptom. An ileocecal intussusception was found, which 
lad progressed for a distance of only about 2 inches. Recovery was prompt 
•mtl the baby returned home at the end of four days. 


The above case of intussusception is interesting from a 
lumber of standpoints. In the first place the mother called 

It wl/? f evolution of the cardinal findings 

'vhen iho ^ moments after the onset 

fir.t enema was given, bloody mucus was seen in the 
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stooh It was also interesting and most unusual to fail to 
obtain a gush, or even an ooze of blood-tinged mucus follow- 
ing the withdrawal of the finger from the rectum. This was 
probably due to the fact that the intussusception had progressed 
only a short way, and insufficient bloody serum had been 
squeezed from the intussuscepted bowel to appear at the rec- 
tum. In other respects the s5miptoms and signs were charac- 
teristic of intussusception. 

Because of the relative frequency of intussusception in in- 
fancy, and because prompt surgical relief is a life-saving 
measure, the importance of early diagnosis cannot be over- 
estimated. 

The onset is usually characteristic. A baby, usually in good 
health, is seized with a sudden attack of what appears to be a 
severe colic. The baby cries out, draws up his legs and arms, 
and has an expression of pain in his face. The attack passes 
quickly, to return at intervals of half hour or less. In the in- 
tervals between attacks, the baby’s expression is that of mild 
shock, the face being pale, and the gaze directed into the dis- 
tance. The baby has little interest in his surroundings, and 
does not object to the physical examination, even the examin- 
ation of the rectum. 

The appearance of blood in the stools of an infant should 
always arouse the suspicion of intussusception, and it is well 
to regard the diagnosis positive until it can be ruled out. At 
first the blood is mixed with fecal material, but after the lower 
bowel has been emptied, blood-tinged mucus resembling cur- 
rent jelly is passed. Digital examination of the rectum is es- 
sential. In the first place one may in some instances be able 
to palpate the apex of the intussusception if it has extended as 
far as the rectum. Still more important is the fact that when 
the examining finger is withdrawn from the rectum, the escape 
of jelly-like mucus described above is practically diagnostic of 
intussusception. This finding may be present hours before 
blood is spontaneously expelled from the rectum. 

The palpation of an abdominal mass is usually po^sib c 
though failure to feel a tumor does not exclude intussusception. 
In my experience the mass is more often felt in the midline or 
to the left rather than in the ileocecal region itself. 

If one has in mind the possibility of intussusception the 
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diagnosis is not apt to bo missed. The chief conditions to be 
considered in differential diagnosis are those in which blood 
may be present in the stools. Acute gastro-enteritis may pro- 
duce bloody stools but there is fecal material along with tlie 
blood Furthermore, diarrhea is usually present for some time 
before the passage of blood. There is no tumor. A bleeding 
IMeckel’s diverticulum may be responsible for bloody stools, 
but here again the blood is mixed witli the bowel movement, 
acute colic and shock are usually absent, and no tumor is felt. 
Henoch’s purpura may be responsible for blood in the stools, 
but in this condition there are usually hemorrhagic spots over 
the body, and the otlier cardinal signs of intussusception are 
lacking. 

The outlook in cases of intussusception depends almost 
wholly upon the length of time which elapses before adequate 
surgical interference is instituted. It is true that a very small 
percentage do reduce spontaneously, but this outcome is not to 
be expected. Operation within the first twelve or twenty-four 
hours yields almost uniformly good results. Operation at a 
later time may be unsuccessful, due either to extensive damage 
to the intussuscepted bowel, or to absorption of toxic products 
from the small bowel above the point of obstruction. 

Other methods of treatment, such as rectal injections of 
barium \Hth observation under the fiuoroscope, are too un- 
certain in their results to be given serious consideration. One 
cannot be certain that the obstruction is completely relieved, 
and in the meantime valuable time is being lost. Prompt diag- 
nosis and immediate surgery are the means of lowering mor- 
tality in this not uncommon condition. 

C.TSc IV. Meckel’s Diverticulum.— F. M., a male infant, was brought 
lo the hospital at the age of nine months. There had been intermittent bleed- 
mc from the rectum during the past three months. On a number of occasions 
j ood clots had been observed. The baby had shoum no signs of abdominal 

Z „ r?'" ' of admission, the paUent 

■ d expelled about 3 tcaspooniuls of blood. Some of the blood was dark some 

orl,blo The mother stated that the baby's face was “paper white” durinp 
'lie tune that the passage of blood had occurred. The baby had bee u 
^^eept ior the ailment described above. ^ ^ 

IT>>ic,ri ex.amination revealed a well-nourished infant who was rath 
’ ■■ He was alert, and apparently free from pain. The abdomen w J soft’: 
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No mass could be felt. Rectal examination was likewise negative, save that 
on withdrawal of the examining finger, some dark, clotted blood oozed out. 

Rectal temperature on admission was 100° F. Red cells numbered 2,970,000, 
white cells 17,500, hemoglobin 55 per cent. 

Inasmuch as the baby seemed comfortable and there was no evidence of 
further bleeding it was thought best to observe the baby for a brief period, 
and in the meantime arrange for blood transfusion should the occasion arise. 

The diagnosis in this case concerned itself with intermittent hemorrhage 
of three months’ duration somewhere in the gastro-intestinal tract. The fact 
that some of the blood was dark and clotted, and some was relatively fresh 
would suggest that the hemorrhage was neither high up in the small bowel 
nor near the rectum, but at some intermediate point. This reasoning would 
apply only on the assumption that all of the bleeding had come from a single 
focus. In discussing the previous case, I stated that in every instance where 
blood appears in the stools, it is necessary to consider the possibility of intus- 
susception. In this case intussusception could be excluded by the fact that 
symptoms had been present for months, there had been no vomiting or severe 
colicky spells, and no abdominal tumor. 

Rectal polyp or adenoma had to be considered, and the rectum w'as c.t- 
plored by means of the proctoscope with negative results. 

The history and the phj'sical findings were suggestive of a bleeding 
Meckel’s diverticulum. After a day of observation in the hospital, operation 
was performed. During the operation 150 cc. of blood and 300 cc. of saline 
were given intravenously. About 10 inches above the cecum a Meckel s 
diverticulum, the size of the tip of one’s thumb, was found. A few fibrous 
adhesions were present around it. The diverticulum was removed. The baby 
made an uneventful recovery. 

The pathologic examination of the diverticulum revealed the presence of 
gastric mucosa, and an area of ulceration which accounted for the hemorrhage. 

The above case illustrates a type of accident that occurs 
not infrequently in Meckel’s diverticulum. It may also pro- 
duce other types of pathology. Meckel’s diverticulum may be 
the starting point of an intussusception. It may rupture with 
a rapidly spreading peritonitis. It may adhere to surrounding 
structures and cause intestinal obstruction. It may become 
acutely inflamed, simulating acute appendicitis. These pos- 
sibilities remind us that Meckel’s diverticulum must be kept m 
mind in any consideration of abdominal pathology. 

I have purposely limited my discussion this morning to 
types of gastro-intestinal lesions which present a fairly clean- 
cut clinical picture, which may be diagnosed readily if they 
are kept in mind, which yield to prompt treatment, and which 
if not treated promptly and effectively may result m tragedy. 
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DIAGNOSIS AND TREATMENT OF OBESITY IN 
CHILDREN 

Obesity signifies an abnormal increase of fat in the sub- 
cutaneous connective tissue. The term does not imply a clin- 
ical entity or simdrome, but merely an abnormal symptom or 
sign, the etiology of ivhich must be determined if proper and 
adequate treatment is to be prescribed. 

It is impossible to state when normal fat deposition stops 
and excessive storage begins. Many mathematical formulae 
have been devised to calculate the expected body weight from 
the stature. However, from a practical standpoint it is more 
satisfactory to resort to tables such as those of Faber, Baldwin 
and Wood and others, determined on the basis of normal 
averages for age, height and weight. Usually a child is con- 
sidered as obese when the excess surpasses 20 per cent of the 
average normal. .\11 of the mathematical methods in present 
use for determining the extent of obesity are open to criticism. 
Individual variations in body build and in constitutional 
distribution of fat must be given consideration. In other 
words, a child may not be greatly overweight according to 
.accepted standards of measurements and yet, on inspection of 
ilie child, it is observed that fat is not uniformly distributed 
but has accumulated abnormally in certain regions of the body, 
the signihcancc of which is far more important than the degree 
of overweight. Thus, obesity must be viewed as a medical 
luolilem and not simply as a matter of overeating. 

In a general way, obesity is considered to be one of two 
rxo^nwi/s or nidogatous. In the former, it is due to 
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a disproportion between the food ingested and the food re- 
quired for body maintenance, energy, and muscular exercise— 
sometimes spoken of as hyperalimentation — the adiposity 
being uniformly distributed, although more pronounced in the 
normal fatty^ regions, viz., chest, hips, buttocks and thighs. 
However, strictly speaking, obesity due to hyperalimentation 
■per se is the exception rather than the rule. Gordon* in a 
recent study of obesity in children, states that in his experience 
overeating per se is an infrequent cause of obesity in children 
and that when there is overeating it may be because of factors 
either endogenous, exogenous or both. Barr^ asserts that clin- 
ical and laboratory experience has demonstrated that, although 
such factors as lack of exercise and excessive consumption of 
food are of great importance in the production of adiposity, 
they are not alone sufficient to permit a great fat accumula- 
tion in many individuals. It is our feeling, also, that the major- 
ity of children are not abnormally overweight because of exces- 
sive eating alone, but because there are endogenous factors 
present that account for a disturbed metabolism; these may 
also cause on excessive appetite. 

Endogenous obesity, the type about which we are most con- 
cerned, signifies abnormal body metabolism. Various factors 
may modify the normal chemical and physiologic processes of 
the body. These factors include heredity, constitution, the 
nervous system and the endocrine glands. It is the close inter- 
relationship of all of these factors and our meager knowledge 
of the part played by each that adds to the confusion covering 
the pathogenesis of obesity. 

The hereditary nature of obesity cannot be overlooked. 
In fact, Beardwood^ designates heredity as the most important 
single factor. Dunlap and Lyons* traced a history of obesity 
in the parents of 69.2 per cent of the 523 cases they studied 
and Van Noorden® states that 80 per cent of all cases of 
obesity are familial. Bauer® reports a familial incidence of 88 
per cent. Nixon^ has well stated that there must be some in- 
herent tendency: constitutional, metabolic, endocrine, or 
neural in origin, which must be offered in explanation of w } 
children of the same family, living in the same environment, 
and eating the same food vrill differ in the fat regulating 
mechanism. 
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In the constitutionally obese there is a decrease in the 
specific dynamic action of the proteins and tlie carbohydrates 

to stimulate metabolism.® _ 

Juvenile obesity not infrequently follows infectious diseases 

in childhood. Whether it is a result of the prolonged inac- 
tivity due to the illness or some toxic effect upon the endo- 
crine system is difficult to say. 

It is our purpose with the limited knowledge that we possess 
of the interrelationship of the endocrine glands in obesity, to 
emphasize that many of our children witli obesity have as a 
background a defective endocrine system and in this presen- 
tation we shall attempt to classify our cases of obesity accord- 
ing to what we believe to be the most significant endocrine 
glands involved, both from a clinical and laboratory standpoint. 

Excluding simple hyperalimentary overweight, the majority 
of cases of obesity in childhood arise from hypofunction or 
dysfunction of the thyroid gland, the hypophysis or both. How- 
ever, with our more recent knowledge of the function of the 
nuclei in the hypothalamic region it is quite possible that dis- 
turbance of these centers, independent of the hypophysis, may 
result in obesity. Recent experimental work has shown that 
the thyroid gland and the hypophysis are intimately related 
physiologically and it is a fact that dysfunction of either one 
may secondarily affect the function of the other. Thus, hypo- 
thyroidism in childhood is characterized by retarded growth 
(the stimulation of growth being one pituitary function) and 
primary hypofunction of the anterior pituitary is frequently 
complicated by secondary hyTiothyroidism due to diminished 
secretion of thyroid stimulating pituitary hormone. It is im- 
portant from a therapeutic standpoint, if possible, therefore, to 
determine which, primarily, is the disturbed organ. 


HYPOTHYROIDISM AND OBESITY 
If we consider the definition of obesity literally as meanin 
nti increased storage of fat in the subcutaneous tissues of th 
body, most cases of hcpiothyroidism are not characterized b 
a Hue obesity, as the apparent obese appearance is in realit 
due to a bogg\- thickening of the skin and subcutaneous tissu 
" i,. d,ar,c,cr_. p.eudo-obedty. ■ 

nil tcircr mstanccs there is m addition to the above a 



164 JULroS H. HESS, RALPH H. KUNSTADTER 

increased deposit of subcutaneous fat due to lowered metabo- 
lism and decreased activity (more often present in the adult 
than in the child). 

The typical appearance of hypothyroidism and obesity is 
the characteristic . myxedematous, plethoric appearance of the 
face, thickened neck, increased prominence of the supra- and 
infra-clavicular fat pads, protuberant abdomen, short and 
broad hands and feet. However, the thickening and dryness 
of the skin is universal, no part of the body being e.xempt. 
Other important diagnostic features are the coarse, dry, brittle 
hair, phlegmatic attitude, coarse voice, frequent complaint of 
being cold in spite of adequate external heat, constipation, 
retarded physical growth and mental development, most 
marked in cases developing early in life. The degree of 
somatic retardation depends upon the age of onset and amount 
of active thyroid tissue present. Important laboratory features 
are roentgenographic evidence of retarded epiphyseal devel- 
opment and ossification, secondary anemia, lowered basal 
metabolic rate, elevation of serum cholesterol,® decreased 
urinary excretion of creatine^® (both of which tend to return 
to normal following successful treatment with thyroid e.vtract). 
A study of the serum cholesterol and creatine excretion are 
particularly valuable in infants and young children when the 
determination of the basal metabolic rate is impossible or un- 
reliable. The change in creatine metabolism may be observed 
even before there is demonstrable change in the basal meta- 
bolic rate. 

Milder or masked forms of hypothyroidism not infrequently 
follow infectious diseases in childhood and also occur at the 
pre-adolescent age in both sexes. They are usually evidenced 
by lessened physical and mental activity, the latter often not 
recognized until attention is called to the lack of satisfactoty 
school progress. Moderate adiposity is frequently observed in 
these children together with changes in physical appearance. 
Early recognition should be emphasized in order that satisfac- 
tory treatment may be instituted. It should also be emphasized 
that in these children the changes from the normal variation 
in the metabolic rate, the blood cholesterol and the urinary 
e.xcretion of creatine are often so slight that they alone will not 
give sufficient evidence to assure the diagnosis. The histor>’ 
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and clinical signs and response to tiierapy are, tlierefore, of 
greatest importance in establishing the diagnosis. 

PITUITARY OBESITY 

In an attempt to classify pituitary obesity, we are con- 
fronted with considerable difficulties. Unfortunately, we are 
not as yet far enough advanced to use the ideal classifications, 
namely, to correlate our clinical findings with die underlying 
pathologN^ of the pituitary gland. Our knowledge of the nor- 
mal physiologic functions of the various cellular pituitary ele- 
ments is much too meager to ascertain with a reasonable degree 
of certainty the abnormal function of the various cells. How- 
ever, there are certain illuminating facts worthy of mention. 

Until comparatively recent years, disturbance of the pos- 
terior lobe was considered to be the only cause of most cases 
of pituitarjf obesity. However, since Cushing described the 
syndrome of pituitary basophilism confirmed at operation and 
at autopsy due to anterior lobe pathology and characterized by 
a tjTDical obesity, we now know that this lobe also is involved 
in fat metabolism. Then, also, Anselmino and Hoffman^^ 
recently isolated a hormone from the anterior lobe which evi- 
dently is the regulator of fat metabolism. 

To add to the confusion, Camus and Roussy^' in Paris and 
Bailey and Bremer, Smith“ and others in this country have 
demonstrated experimental obesity in animals following injury 
to the superficial gray matter of the tuber cinereum near the 
liypophysis or to the hj^pothalamus with the hypophysis in- 
tact. indicating that in certain instances the pituitary alone is 
not directly responsible for endogenous obesity. Also, Walsh^"' 
and others have reported rapidly developing obesity following 
encephalitis involving tire midbrain. 

In view of our incomplete knorvledge, therefore, we are 
largely compelled to use clinical criteria for our classification 
whereby nrany difficulties are realized in relating clinical and 
laboratory data to findings which, naturally, are subjected to 
ilio individual interpretation of the observers. 

Clinically we are able m distinguish the following types of 
pituitary obesity, basophilic adenoma of the pituitary (Cush- 
incs syndrome); dystrophia adiposogenitalis (Frbhlich’s syn- 
110.11(1, niixcd thyroid and pituitarv’^ disturbances; other 
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conditions in which the pituitary gland may be involved: 
Laurence-Biedl syndrome, Dercum’s disease (adiposis do- 
lorosa) and other types of pituitary tumors. 

1. Basophilic adenoma of the pituitary (Cushing’s 
syndrome, pituitary basophilism) is characterized by adip- 
osity, sexual changes, stunted growth, striations of the skin, 
hirsuties and hypertension. It is due to hypersecretion of the 
basophilic cells of the pituitary and probably to associated 
changes in the gonads and the adrenal cortex. The disease 
tends to occur in relatively young adults. Cases, however, 
have been encountered in children as young as six years of 
age. There is a predilection for females. If the disease occurs 
before puberty the sexual development is likely to be preco- 
cious. However, amenorrhea, frigidity and sterility in women 
and functional impotence in men develop early. The clinical 
picture is characterized by adiposity of a remarkably rapid 
onset, sometimes painful, which affects the head, neck and 
torso but leaves the arms and legs comparatively thin. There 
are typical bluish abdominal striae. In women and pre- 
adolescent males there is marked general hirsuties. The hyper- 
trichosis is at first seen only on the body and in later stages 
there is growth of coarse hair about the face and chin as well. 
There is a plethoric appearance and polycythemia. The dis- 
ease undoubtedly involves other endocrine glands in the form 
of a stimulation. The effect upon the parathyroid glands is 
indicated by osteoporosis, a negative calcium balance and in- 
creasing bone absorption. Involvement of the islands of 
Langerhans causes glycosuria and hyperglycemia at times lead- 
ing to frank diabetes, a type particularly difficult to control 
with insulin. A secondary hyperplasia of the adrenal corte.x 
may be evidenced by hypertension, a moderate hypercholes- 
teremia, as well as by pigmentation of the skin and marked 
asthenia. Some of the most common complaints are extreme 
fatigability and weakness, abdominal and especially lumbo- 
sacral pains and violent intermittent headaches. .r-Ray e.xam- 
ination of the sella turcica usually reveals no expansion of the 
pituitary. 

Laparotomy may be indicated if adrenal neoplasm is sus- 
pected. The treatment recommended is deep x-ray therapy 
and, when possible, early surgical removal of the tumor. 
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2. Dystrophy adiposogenitalis (Frohlich’s syndrome) 

IS a dysfunction of the pituitary gland involving the anterior 
and intermediary (posterior) lobes and in all probability there 
is also a disturbance of the adjacent structures in the hypo- 
thalamic region. The onset of the disease may 
age, although usually it is not recognized until late childhood 
or adolescence. It occurs more often in females than in males, 
but in practice males are seen more frequently than females 
because their genital hypoplasia is more obvious. The heredi- 
tar}^ predisposition of the disease cannot be overlooked, as 
frequently more than one member of the family is afflicted witli 
a similar or some other glandular disturbance. Further proof 
of the frequent hereditary tendency is the fact that clinical 
changes may be observed in early infancy before extraneous 
factors could possibly have been the cause. 

In Frbhlich’s original description, pituitary tumor was the 
etiologic factor. However, we now know that intracranial 
hemorrhage involving the pituitary and its surrounding struc- 
tures, encephalitis or possibly toxic suppression or degenera- 
tion following infectious disease, may result in this clinical 
sjmdrome. Also there are many instances in which no patho- 
logic lesion is demonstrable clinically or at autopsy. It has 
been our experience that the majority of cases fall into this 
group. 

The question has been raised whether other glands, such 
as the gonads or adrenal cortex, may be causative factors 
which secondarily influence the pituitary gland and a good 
deal of evidence has been accumulated to suggest that such 
may be the case (Wolf^®). 

Retarded sexual development, an outstanding feature of 
tile disease, is a result of hypofunction of the basophilic cells 
01 the anterior lobe with subsequent diminished or failure of 
gonadotrop^^: hormone secretion. The resulting clinical pic- 

morc'^fTonf " of stature is 

ever puberty. How- 

dttte I" thTmafe, if 111: 

IHibcnv. tlie nenk ‘"^‘^^hood or before the advent of 

ave luqioplastic anrfrequtSrlTrdeTce^^^^ 
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there is a tendency toward female configuration of stature. 
There is an increased accumulation of fat in the pubic region 
and in the older boys the distribution of pubic hair is of the 
feminine type. 

When the disorder occurs in females, there is also retarded 
sexual development. In the younger child the diagnosis is 
frequently difficult because the sexual apparatus is not con- 
spicuous. In the adolescent or older female, menstruation 
may never appear or may be delayed and irregular. The secon- 
dary sex characteristics fail to appear or are not fully de- 
veloped. 

The abnormal accumulation of fat, which also is charac- 
teristic of the disorder, is due in a major part to a deficiency oj 
the intermediary {posterior) lobe or disturbance oj the struc- 
tures located in the hypothalamic region. There is rarely a 
history of excessive weight at birth. More often the parent 
complains that there was a rather sudden and progressive in- 
crease in weight beginning between the ages of seven and ten 
years. The weight may remain stationary for several months 
or years or may increase excessively practically uninterrupted 
into adulthood. The fat accumulation at times is enormous 
and is almost universally described as of the girdle type, char- 
acterized by a predilection for the pectoral and abdominal 
regions, the hips, thighs and upper arms. The forearm and 
legs remain free and appear slender in contrast. 

These patients are usually endowed with normal intelli- 
gence but may be lazy or placid. Occasionally they are intro- 
spective and assume a seclusive attitude. 

The biochemical changes that are frequently found asso- 
ciated with adiposogenital dystrophy are a result of the com- 
bined disturbance of the anterior lobe, the intermediary lobe 
and the hypothalamic structures. In spite of the fact that 
various hormones have recently been isolated from the anterior 
lobe which influence metabolism, it is, nevertheless, difficult 
to attribute any one particular phase of abnormal metabolism 
to an individual cellular element of the pituitary. However, 
it is generally agreed that hypofunction of both the anterior 
and intermediary lobes results in an increased carbohydrate 
tolerance probably due to a decrease in the secretion of an 
insulin antagonizing hormone (which in all probability has a 
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single origin somewhere in the anterior lobe^'O . Anterior lobe 
hjmofunction may also result in a diminislied secretion of the 
fat metabolism hormone with a resulting disturbance of norma 
fat metabolism. The basal metabolic rate is most often below 
normal but may be normal or elevated. The thyroid may be 
secondarily depressed as a result of the pituitary disturbance 
or there may be a coexisting primary hypothyroidism.^ The 
disturbed water and salt metabolism resulting in retention of 
fluids within the tissues or less commonly in diabetes insipidus 
is a result of the disturbance of the posterior lobe or tire hypo- 
thalamus. Other metabolic changes that are frequently ob- 
sen^ed associated with this syndrome are the elevation of blood 
chlorides, the increased excretion of uric acid and a decrease 


of specific dynamic action of protein. 

The prognosis of the disease depends primarily upon the 
underlying pathology. In the presence of a neoplastic disease 
or injury to the hjqiophysis, the outlook is obviously less en- 
couraging. In our experience the most satisfactory recoveries 
occurred in those individuals in whom no evidence of organic 
disease was present. The earlier the diagnosis is made and the 
sooner treatment is instituted, the more favorable the prog- 
nosis. Coexisting thyroid involvement adds to the unfavor- 
ableness of the outlook. 

Dysfunction of the anterior lobe of the hypophysis without 
definite evidence of posterior lobe involvement may be asso- 
ciated with obesity. Clinically it should be realized that in 
anterior lobe pathology there may be either hyperfunction or 
hypofunction of the various cellular -components. Thus, the 
clinical picture may be one of excessive or retarded growth — 
precocious or retarded sexual development. 

Posterior lobe hypofunction without clinical signs of an- 
terior lobe involvement may also be associated with obesity. 
There are certain cases of adiposity in which the abnormal 
accumulation of fat is confined principally to the pectoral and 
girdle regions, the extremities remaining free, accompanied by 
evidence of posterior lobe involvement, such as increased 
cexirose tolerance, salt and water retention and at times edema 
•mi a mormal fat metabolism. In this group growth is usually 
iorm.il and there is no evidence of genital dystrophy. Such 
I are frequently and unjustly classified as Frbhlich’s syn- 
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there is a tendency toward female configuration of stature. 
There is an increased accumulation of fat in the pubic region 
and^ in the older boys the distribution of pubic hair is of the 
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spicuous. In the adolescent or older female, menstruation 
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ciated with adiposogenital dystrophy are a result of the com- 
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and the hypothalamic structures. In spite of the fact that 
various hormones have recently been isolated from the anterior 
lobe which influence metabolism, it is, nevertheless, difficult 
to attribute any one particular phase of abnormal metabolism 
to an individual cellular element of the pituitary. However, 
it is generally agreed that hypofunction of both the anterior 
and intermediary lobes results in an increased carbohydrate 
tolerance probably due to a decrease in the secretion of an 
insulin antagonizing hormone (which in all probability has a 
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single origin somewhere in tlie anterior lobe ). Anterior lobe 
hTOofunction may also result in a diminished secretion of tlie 
fat metabolism hormone with a resulting disturbance of normal 
fat metabolism. The basal metabolic rate is most often below 
normal but may be normal or elevated. The thyroid may be 
secondarily depressed as a result of the pituitary disturbance 
or there may be a coexisting primary hypothyroidism. ^ The 
disturbed water and salt metabolism resulting in retention of 
fluids within tlie tissues or less commonly in diabetes insipidus 
is a result of the disturbance of the posterior lobe or the hypo- 
thalamus. Other metabolic changes that are frequently ob- 
served associated with tliis s3Tidrome are the elevation of blood 
chlorides, the increased excretion of uric acid and a decrease 
of specific d3mamic action of protein. 

The prognosis of the disease depends primarily upon the 
underljdng patholog3^ In the presence of a neoplastic disease 
or injury to the h3q)ophysis, the outlook is obviously less en- 
couraging. In our experience the most satisfactory recoveries 
occurred in those individuals in whom no evidence of organic 
disease was present. The earlier the diagnosis is made and the 
sooner treatment is instituted, the more favorable the prog- 
nosis. Coexisting thyroid involvement adds to the unfavor- 
ableness of the outlook. 

Dysfunction of the anterior lobe of the hypophysis without 
definite evidence of posterior lobe involvement may be asso- 
ciated with obesity. Clinically it should be realized that in 
anterior lobe pathology there may be either hyperfunction or 
hypofunclion of tlie various cellular -components. Thus, the 

clinical picture may be one of excessive or retarded growth 

precocious or retarded sexual development. 

Posterior lobe hypofunction without clinical signs of 


an- 


lenor lobe involvement may also be associated with obesity 
Tliere are certain cases of adiposity in which the abnormal 
accumulation of fat is confined principally to the pectoral and 
Rudle regions, the extremities remaining free, accompanied bv 
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drome. The basal metabolic rate may be within normal limits. 
The history is that of a gradual onset as contrasted with the 
more rapid onset and more striking obesity that follows in- 
juries to the tuber cinereum or the hypothalamus (Cushing). 

3. Mixed Thyroid and Pituitary Disturbances. — These 
terms in the strict sense do not impart any great significance, 
because, as previously mentioned, our newer knowledge con- 
cerning the function of the endocrine glands has shown us that 
a true monoglandular disorder is not the rule, as a disturbance 
of any one gland frequently affects the function of another. 

In infancy the thyroid symptoms usually predominate over 
the pituitary and in late childhood and adolescence more 
likely the pituitary symptoms predominate over the thyroid. 

Thyropikdtarism differs from true myxedema or cretinism 
with growth retardation in that true obesity is usually a 
prominent feature, as contrasted with the pseudo-obesity of 
myxedema. Clinically, these children usually present the 
combined picture of h}qDothyroidism and adiposogenital dys- 
trophy. The diagnosis is made on the history of symptoms of 
hypothyroidism in infancy preceding the development of pit- 
uitary symptoms. One cannot overemphasize the importance 
of an accurate case history as frequently the early symptoms 
of h3q3othyroidlsm may be overlooked, especially when they are 
not classically those of cretinism or myxedema as previously 
described. Symptoms such as retarded average normal de- 
velopmental progress in early infancy, retarded mental progress 
and roentgenographic evidence of delayed epiphyseal growth 
and ossification are indicative of infantile hypothyroidism. 

In the older child, adolescent or adult, mixed thyroid and 
pituitary disturbances may be present either as a dysfunction 
of the anterior lobe (without posterior lobe signs) complicated 
by secondary hypothyroidism, or as adiposogenital dystrophy 
with coexisting hypothyroid manifestation. After years o 
showing evidence of anterior lobe dysfunction, viz., growth dis- 
turbance, sexual retardation, and often obesity, etc., signs o 
hypothyroidism complicate the picture. This in all probabi ity 
is due to a failure of adequate thyrotropic hormone secretion 
by the hypophysis. There may or may not be retarded gran t 
of stature, depending upon the activity of the acidophilic ce s 
of the anterior lobe. The basal metabolic rate is be ow t e 
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lower limits of normal. A further couftnnation of Uie diag- 
nosis is the failure of response to the thyroid extract alo , 
and the response to tlie combined administration of thyroid 
extract with anterior pituitary thyrotropic hormone or extract 

of the whole anterior lobe. __ j „ 

4. Other Conditions in which the Pituitary Gland May 
Be Involved.— Laurence-Biedl Syndrome.— This condition 
has many of the features of the Frbhlich type. The adiposity 
and genital dystrophy are further complicated by mental de- 
ficiency, retinitis pigmentosa, polydactylism and often other 
congenital anomalies. The obesity is of the “girdle type. 

Underfunction of the anterior lobe of the pituitary has 
been the most commonty accepted theory advanced. More 
recently, mechanical destruction of the tuber cinereum or con- 
genital defects in the trophic centers of the hypothalamus have 
been suggested as the seats of the underlying pathology. 

Der nan’s disease (adiposis dolorosa) is characterized by 
painful localized deposition of fat, asthenia, and psychic dis- 
orders, rarely seen in children. It occurs most frequently in 
women of middle age. It is thought that its origin may be 
due to pituitary hypofunction. The adiposity consists of large 
lipomatous nodular masses, separated usually by deep fur- 
rows mostly in the upper arms, the thighs, the inner aspects of 
the knees and the lower abdomen, producing a large pendulous 
apron of fat. 

GONADAL OBESITY 

Obesity due to primary involvement of the sex glands 
should^ be mentioned, although it rarely occurs in childhood. 
The role of the sex glands in the development of obesity has 
not been definitely established, although in all probability the 
effect is due to a disturbance in the normal function of the 
piimtary or thyroid glands. Gonadal obesity usually arises 
after operative or irradiation castration. Primary failure of 
the male gonads is exceedingly rare in childhood, but mav 
|nUow inmry or epidemic parotitis. Primary ovarian failure 
abo seldom occurs in childhood. Primary failure of the 

s r"xr-c 
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The diagnosis of primary gonadal failure and obesity 
should be made only after the exclusion of all other causes 
and by the possible history of injury to the gonads or previous 
epidemic parotitis. To exclude the possibility of primary pit- 
uitary insufficiency, a study of the urinary excretion of gonado- 
tropic hormone may be helpful as in this condition there is a 
decrease or absence of hormone in the urine, whereas in the 
primary gonadal failure (castration and menopause) there is 
an increased excretion of hormone.^® 

ADRENAL OBESITY 

There are certain pertinent facts known concerning diseases 
of the adrenal cortex in children. Cortical tumors leading to 
hy^erfunction of the organ are accompanied by precocious de- 
velopment of the entire body, especially of the sex glands. If 
such tumors arise in the fully mature body, sex gland activity 
is impaired and obesity frequently develops. In children there 
have been rare cases of cortical hyperplasia and tumor pre- 
senting a picture similar to Cushing’s syndrome, a plethoric 
type of obesity with hirsutism and a tendency to the develop- 
ment of characteristics of the opposite sex. Diagnosis can be 
made only by exclusion of all other causes of obesity and ex- 
ploratory laparotomy. 

PANCREATOGENIC OBESITY 

Falta says; “Primary enhanced function of the islet sys- 
tem may play a part in causing obesity since it permits abnor- 
mally easy assimilation of excessive amounts of food.” The 
increased appetite which leads to obesity might often be due 
to augmented islet function, which may be artificial or spon- 
taneous hyperinsulinism (mild or moderate forms). There 
have been cases of islet carcinoma described in adults in which 
obesity developed instead of the usual wasting. However, at 
present there are no definite clinical diagnostic criteria to in- 
dicate a diagnosis of pancreatogenic obesity. 

TREATMENT OF OBESITY 

In considering the treatment of obesity in any child, it 
must be realized that there is always the possibility of spon- 
taneous regulation and correction of the underlying metabolic 
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or endocriire disturbance. Not uncommonly during the rapid 
physiologic changes of puberty and adolescence, adiposity 
gradually disappears. Also during tliese periods there is nor- 
mally a pronounced stimulation and increased activity of tlie 
sex glands so that what may be considerably retarded sexual 
development in childhood is often spontaneously corrected 
during adolescence. On the other hand, parents bring their 
children to the physician to correct an existing condition; 
therefore, the child must be treated. Also, are we as physicians 
justified in waiting months or years for a possible spontaneous 
correction of a definite endocrine condition? 

Dietary Management. — It is generally agreed that, re- 
gardless of the underlying causes of obesity, dietary restriction 
is of the greatest importance. Whether obesity is hereditary 
or constitutional, hyperalimentary or endocrine in origin, a 
state of overnutrition exists for that particular child. In other 
words, there is an excess of intake over the caloric requirement. 

A careful family history for the possibility of endocrine or 
metabolic disorders, a developmental history, a survey of the 
family and patient’s food habits are taken into consideration. 

A complete physical examination and necessary laboratory ex- 
aminations must be made. If there is no indication of en- 
docrine dysfunction, the treatment consists primarily of 
dietary management. If the obesity is on the basis of endo- 
crine dysfunction, dietary management and endocrine therapy 
are indicated. 

The majority of obese children have a healthy or excessive 
appetite. The child enjoj^s eating and his will power is poor. 
The appetite is frequently a question of satiation. We are, 
therefore, confronted with the problem of furnishing a low 
caloric diet that is palatable and “filling” — a diet that will 
satisfy the patient and meet the basal requirement for the 
child’s weight and height. The diet must contain adequate 
protein, minerals and vitamins for growth and development. 

e realize, as have others, tliat in prescribing a reducing 
( let tor a child, we are confronted wdth special problems. 
•Xmong these problems are difficulty in reducing the food in- 
.1 e o children with good appetites, overcoming (mpricious 
•miietites. and satisfying those with not large but finicky 
:’TPemes. Most children, even those with anorexia, love 
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sweets and we know that school children obtain candy, cookies 
and other foods from sources outside their homes. Secondly, 
we face the problem of obtaining cooperation from the parents. 
They do not want their children to be fat and yet often they 
are unable to withstand the child’s requests for foods other 
than those prescribed. Therefore, it is of paramount im- 
portance that the maximum amount of cooperation be obtained 
from the child and also full cooperation and support from the 
parents. The cooperation of the child may frequently be ob- 
tained by explaining the purpose of the diet, and by psycho- 
logic approach, describing, if necessary, the relationship of 
fatness to poor health and to an unhappy social existence. 
In this way it is usually possible to obtain the cooperation of 
older girls, as they have more pride in their personal appear- 
ance than boys. 

We have found that when the child has been on the special 
diet provided for a variable period of time, his desire for sweets 
and other prohibited foods gradually diminishes and a time is 
frequently reached when there is no longer a craving for pro- 
hibited food and the matter of adhering to the diet requires 
less effort. 

We have found, as others have,^® that a high protein did 
is of decided value in the treatment of obesity. The high 
protein content of the diet tends to keep the basal metabolic 
rate elevated by virtue of its specific dynamic action, off- 
setting the lowering of the basal metabolic rate, which would 
result from a long-continued low total caloric intake.® By in- 
creasing the protein, the diet can be made more palatable and 
will satisfy the patient. With the protein high, the fat pro- 
portion is kept low and as a result the patient’s own body fat 
is in part utilized. 

The high protein-low caloric diet should furnish at least 
2 to 2^4 Gm. of protein per kilogram of body weight of the 
child. The fat is cut down as much as possible, even to the 
giving of skimmed milk. Carbohydrates are added to ^riOo 
the number of calories to the total computed for the particular 
child according to age, height and average weight. The feed- 
ing of vegetables and fruits containing the least amount o 
carbohydrates but still furnishing a large amount of bulk and 
minerals is encouraged. An increase in calories can be ad- 
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justed according to the rate and degree of weight loss. Vege- 
tables and fruits of greater carbohydrate percentage may be 
substituted and 1 to 2 squares of butter or whole milk wall 
supply additional fat. Unsweetened jello serves as one of the 
suitable desserts. If a child must take his lunch to school from 
home, the diet is so arranged as to make tliis practical. 

The temporarj^ restriction of total fluids to 800 to 1000 cc. 
daily is helpful in preventing water retention in the body tis- 
sues. In the active child in w^hom there is greater energy con- 
sumption, less rigid restriction is permissible. 

The high protein diet in itself is usually sufficient to pro- 
mote dehydration. Clinically, we have noted the common com- 
plaint of mothers of our celiac patients of frequent and excessive 
urination by tlieir children on the high protein diet used in the 
treatment of these cases. Foldes'® offers an explanation for 
this phenomenon. In discussing the physiology and pathology 
of general water metabolism in his article on the antireten- 
tional dietary treatment of migraine, he states that increased 
diuresis produced by a diet rich in protein is due to two fac- 
tors: one, the presence of a high percentage of urea which is 
kno\ra to be one of the strongest and most effective diuretics, 
and the other the high percentage of nucleoproteins containing 
purine substances, which are chemically related to the diuretics 
of the caffeine group. On the contrary, high carbohydrate and 
fat-rich diets favor Uie retention of fluids. 


Recently Barker"* found that edema could be controlled 
satisfactorily in a large percentage of cardiacs and nephritic 
patients by the restriction of sodium chloride and the stibsti- 


intwn of potassium chloride in the diet to approximately that 
of the average normal diet, namely, about 3.5 Gm. per day, 
and providing a full general diet with an acid ash excess. He 
was unable to explain this phenomenon. 

Both Rusk***' and Baumgarten*®'’ capitalized on Barker’s 
observation and have successfully treated obesity by the high 
protein and high potassium-acid ash diet. 

It should be mentioned that excessive amounts of potas- 

T-Iir therefore, the potassium 

- alts should be used with caution. 


In some of 
Ofod potassium 


our cases we restricted sodium chloride and 
in the form of potassium acetate 5 to 10 grains 
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three times daily, the acetate having the advantage over the 
chloride because of its diuretic effect. 

Endocrine Therapy. — ^The value of endocrine therapy in 
the management of obesity has always been a matter of con- 
siderable controversy which, in a large part, is due to our in- 
complete knowledge concerning the physiology of the endocrine 
glands and their relationship to obesity. Also, as previously 
mentioned, the hypothalamic region may play an important 
role in certain types of adiposity. Our greatest stumbling 
block, therefore, is our meager understanding of the hypo- 
physeal-hypothalamic relationship in metabolism and obesity. 
Nevertheless, it has been our clinical experience that endocrine 
therapy is definitely beneficial in certain types of obesity. 

Thyroid Therapy. — It is generally agreed that thyroid 
substance is specific in the treatment of primary hypothy- 
roidism. The dose will vary with the ages of the child, the 
severity of the clinical symptoms and individual sensitivity. 
The amount and duration of the therapy should be controlled 
by evidence of clinical improvement, the rise in the basal 
metabolic rate, the fall in the serum cholesterol and the in- 
crease in the urinary excretion of creatine. In many of our 


cases of hypophyseal obesity the basal metabolic rates were 
definitely below normal, which might be explained by a dimin- 
ished thyrotropic hormone secretion secondary to hypophyseal 
dysfunction. We believe, in addition to pituitary therapy, thy- 
roid extract is indicated in these cases. The thyroid gland 
prescribed must also vary in amount according to the age, the 
clinical evidence as to the degree of thyroid hypofunction and 


the overweight of the individual child. It is good policy to 
start with minimum amounts, gradually increasing the dose, 
which should be largely dependent upon the clinical result at- 
tained. The daily dosage will vary from as low as Y> up to 
2 to 5 grains. The patient should be seen weekly and the 
weight and pulse recorded. Depending upon age and degree 
of overweight, an early weekly weight loss of from 1 to 3 
pounds may be considered as not excessive. Palpitation, per- 
sistent rapid pulse and other untoward reactions should lead 
to a reduction or elimination of the thyroid therapy. 

We also believe that some obese children with normal basal 
metabolic rates may receive small doses of thyroid to advan- 
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tage in view of the fact tiiat the basal metabolic rate tends to 
fall as a result of a long-continued low caloric diet. Wang, 
Strouse and Saunders have shown that the specific dynamic 
action of the proteins is diminished in tlie obese child and the 
metabolism stimulating effect is minimunn® 

Pituitary Therapy." — Whole anterior lobe exit act may 
be used to compensate for endocrine deficiency in which there 
appears to be diminished secretion of tlie hormones of the en- 
tire anterior lobe. One half to 2 cc. subcutaneously are ad- 
ministered at least tnnee weekly. W^ile there is considerable 
difference of opinion as to the value of the desiccated anterior 
lobe by mouth, we believe that 5 or 10 grains three times daily 
has been of value in some of our cases either alone or when 
given in addition to the above. 

Sex Hormones . — In the presence of retarded sexual de- 
velopment, the pituitarj'^ preparations should be complemented 
by the gonadotropic hormone from pregnancy urine or from 
placenta in doses of % to 2 cc., two or more times weekly. The 
advantage of combining pituitary extract with the pregnancy 
urine or placental extracts is probably due to the synergist 
present in the pituitary extract which augments the action of 
the prolan present in the latter. We are not as yet in position 
definitely to evaluate the results following hypodermic adminis- 
tration of some of the newer gonadotropic fractions of the an- 
terior pituitary which have been placed at our disposal for 
clinical study of sexual infantilism and cryptorchidism. 

Growth hormone may be used in conjunction with other 
preparations in the presence of retarded growth of stature be- 
fore closure of the epiphyses. Our limited experience with 
growth hormone does not warrant our making any statements 
•as 10 results at this time. 


Thyrotropic Z/orumne.— When pituitary dysfunction 
complicated clinically by secondarjr hiiiothyroidism thvro 
tiopic hormone 1 to 2 cc. three times weekly should be ad 
mmiMcrcd m addition to thyroid extract. Our experience with 
thyrotropic hormone has been limited to a few case^- 

theless. we believe that it has definite possibilities for IL 
mi nt of such cases. P^^^muines tor the treat- 

Tostcrior Lobe Extract .-For manv years posterior 1 n 
In. ndvoced lor 
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have not seen any benefit from the use of posterior lobe prepara- 
tions in the treatment of obesity, and from a physiologic stand- 
point the use of pituitrin is contraindicated as it is an- 
tagonistic to insulin which is a powerful metabolic stimulant. 
Posterior lobe extract may be indicated, however, in the rare 
cases of obesity with coexisting diabetes insipidus. In such 
cases, pitressin hypodermically or intranasally, or desiccated 
posterior lobe powder intranasally may be of value in con- 
trolling the polydipsia and polyuria. A number of pharm- 
aceutical firms produce posterior lobe preparations for hypo- 
dermic use which have been accepted as official by the U.S.P. 
Some of these contain both fractions; others the pressor or 
the oxytocic alone. 

The hypodermic administration of the various pituitary ex- 
tracts should be limited to courses of from four to six weeks. 
There should be intervening rest periods of from two to four 
weeks in order that the production of antibodies or antihor- 
mones may be minimized.^® 

Gonadal Hormone Therapy. — Ovarian and testes hor- 
mones have been used for both primary and secondary hypo- 
gonadism in the adult female and male respectively with 
varying degree of success. Estrogenic and lutein hormones 
have been administered for various menstrual disorders, the 
menopause, etc., replacement therapy has been attempted fol- 
lowing castration, and in the male testes hormone has been 
administered for the relief of sexual infantilism, impotence, 
aspermia (sterility), prostatic hypertrophy, etc. 

In view of the fact that primary hypogonadism is ex- 
tremely rare in childhood, these preparations should be used 
with caution, if at all, as both the female and male sex hor- 
mones in large doses are antagonistic to the pituitary.* 
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SEROLOGICAL CONTROL OF NEISSERIAN INFECTIONS 
BY MEANS OF THE BOUILLON FILTRATE (CORBUS- 
FERRY) 

Statistics record that about 800,000 cases of gonorrhea 
are reported in the United States yearly. It is estimated that 
between 2000 and 4000 occur that are not recorded. 

It is a long time since the gonococcus was discovered by 
Neisser, but in this period there have been many attempts to 
standardize a rational method of treatment. One has only to 
read part of the many publications on treatment to realize that 
standardization of the treatment of gonococcal infections does 
not exist. 

For years some form of local treatment has been employed 
in attempting to cure this infection. Of late silver salt deriva- 
tives were preferable. The success or failure of this method 
depended, as a rule, upon the concentration of the preparation 
and the frequency of application. 

In the fall of 1929 a definite attempt w^as made to attack 
the problem in an entirely different manner. 

During the last ten years three methods of approach have 
been opened, all of which are related to or based upon the de- 
fensive mechanism of immunity in man. These are com- 
iirised. first, of the cells that are immunized (the reticulo- 
endothelial system); second, of the route of introduction of the 
itunumizing agent (the skin), and third, of the immunizing 
agent (bacteria or their toxins). 

1 . The Reticulo-endothelial System. — The reticulo-endo- 
dielial system was recognized as early as 1884 by Metchnikoff’ 
'^ho^ called its cells “macrophages.” However, Aschoff,- in 

'■1m. emphasized the cellular mechanism of defense that char- 
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acterizes these cells. Since tlien Metchnikoff’s original con- 
ception of immunity has been accepted as a rational defensive 
mechanism. To avoid confusion in this paper the term “his- 
tiocytes,” as suggested by Maximow, ^ will be used. These 
cells are found in the spleen, liver, lungs, omentum, bone 
marrow, lymph nodes, and in the true skin. This large group 
of cells constitutes the defensive mechanism against disease in 
the human organism that reacts precisely the same to stimuli, 
no matter through what portal of entry they are introduced. 

When antiseptics are applied to the mucous membrane oi 
broken skin, if not too concentrated, they only stimulate the 
histiocytes to become more sensitive. There is, however, no 
specific affinity between the cells and the invading organism 
If applied too often and in too concentrated solution, they 
produce local engorgement of the tissue often followed by 
necrosis. 

2. The Skin (the Route of Immunizing Agent). — The 
skin is to the body as the von Hindenberg line was to the 
German Army during the war. When there is an injury to the 
skin, communication by means of the nervous system is estab- 
lished between the defensive mechanism in the skin and the 
bone marrow. Cells are mobilized and brought to the site of 
- the injury. It is in the true skin that the tools are found and 
materials utilized to bring the body’s defensive mechanism 
into action (Fig. 31). 

Scientifically, the procedure of influencing disease by way 
of the skin was introduced by Jenner'* in 1796. He seemed to 
have been fully conscious of the importance of the skin in the 
prevention and cure of disease. The skin acts as an amplifie* 
of specific and nonspecific irritants (proteins). The response 
to stimuli introduced intradermally, according to E. F. Miiller, 
is from 100 to ISO times greater than that produced by any 


other than the intravenous route. 

3. The Immunizing Agent. — Stimulated by the work of 
Besredka® in specific immunization by his “antivirus, ve 
directed our attention, in the fall of 1929, to the possibility o 
producing a gonococcal antigen solution. Having faifed m 
this attempt, the assistance of Clark and Ferry' of the Re- 
search Department of Parke, Davis and Company va.-^ o 
tained. They produced a gonococcal bouillon filtrate and 
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found tliat it contained a soluble toxin and that it was not an 
antivirus. In December, 1930, before the Society of American 
Bacteriologists," tliey presented their paper on studies of the 
properties of a bouillon filtrate of the gonococcus, tlie conclu- 
sions of which are as follows: 


Intradermai injection 



fnTrSoS. 



tr ■ whe, 

'I’oinucni. "hich promotes rapid de 
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3. Injection of animals with this toxin stimulates the for- 
mation of an antitoxin which wiU neutralize the toxin in vitro 
as well as m vivo. 

4. Control autolysates and mechanically produced control 
intracellular extracts give negative skin reactions in low dilu- 
tions. 

Since 1931 gonococcus bouillon filtrate has been used by 
many physicians in the United States, Canada and our island 
possessions.* In answer to a questionnaire mailed in 1936 to 
850 physicians, members of both the American Urological 
Society and the American Neisserian Society, there were replies 
from 478 physicians, 42 per cent of whom had no experience, 
40.4 per cent had favorable results, 12.1 per cent claimed un- 
favorable experiences, while 5.5 per cent were in doubt. In 
all there were 9662 cases treated. The ratio of favorably 
treated cases to unfavorably treated cases was 4.75:1. Thirty- 
six physicians, reporting 1611 cases, stated that their results 
were uniformly more favorable in acute and chronic infections 
in men and women than with any other method. 

The defensive mechanism of immunity in man having been 
established, a toxin discovered, the safest method of introduc- 
ing it established, why has it met with failure in some instances? 

Experience marks the advance in any new biological. That 
patients have been overimmunized by myself and others there 
can be no doubt. Up to the present time dosage was governed 
entirely by clinical results. Often this was startling. How- 
ever, many times it was most discouraging. Overimmuniza- 
tion often occurs. 

Until now we have had no method of determining when a 
given individual had received enough of the toxin. Many 
times he was placed in a state of disimmunization (comparable, 
as Kahn states, to disarming a soldier in battle). 

For many years we have been familiar with the fact that a 
positive complement fixation test does not occur in gonorrhea, 
either acute or chronic, except during systemic invasions, /. c., 
gonorrheal septicemia, tubal infections, severe prostatic infec- 
tions especially abscess, pyelitis, arthritis and endocarditi.';. ^ 

A given patient with a positive complement fixation test i.s 
in a state of hypersensitivity to the gonococcus. He is hypo- 
* Corbus, B. C.: The Southern Med. Jour., 29: 710-715 (July), 1930 
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^"^Thiris'^3iparable to desLsitizing a patient with asUima 
who has a hNi^ersensitivity to eggs, with small, initial doses o 
egg white. 

Acute Case— Plan of Treatment 


First leeek (also first day) t 

1. Gram stain examination, or culture. 

2. Complement fixation test for gonorrhea. 

3. ThcrapeuGc dose. 


Second ti’cck; 

1. Take complement Exation test BEFORE giving therapeutic dose. 

2. Therapeutic dose: 

Size of dose is governed by local tissue reaction. If the patient is 
seen twice a week, take complement fixation test three days 
.\FTER therapeutic dose. If seen only once a week, take com- 
plement fixation test BEFORE therapeutic dose is given. 

Third uscck: 

1. Repeat. 

Fourth week: 

1. Repeat, etc. 


Note . — ^As the size of the dose is increased and the general 
ininumity is acquired, the complement fixation test will become 
first 1 plus, then 2 plus, later 4 plus. Then all of a sudden 
it will return to a negative. Notwithstanding, there may still 
remain a slight discharge with shreds in the urine. Occasion- 
ally it is impossible to obtain a 4 plus positive complement 
fixation test. If at any time the complement fixation test turns 
from a 1 plus or 2 plus positive to a negative test, stop injec- 
tions and await clinical symptoms. It may still be necessary 
to Rive one or two intracutaneous injections (0.2 or 0.25 cc.) to 
i iU'ct a permanent cure. Where there is any possible suspicion 
o prostatic or even posterior involvement, gentle massage 
-oould be siven once a week. 

Local Treatment.-No local treatment or medication of 
- . E gixen except sedatives where indicated. The use 
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of haliver oil with viosterol is substituted for the old time 
balsam medication. 

The ingestion of 5 to 7 glasses of water a day is imperative. 

Good drainage must be provided for by the wearing of a 
gonorrheal bag, also a suitable suspensory to avoid epididy- 
mitis. 

The fact that the patient is under immunization manage- 
ment does not lessen the dangers of overactivity while the dis- 
ease is being treated. I have found the following prescription 
of value as a urinary sedative: 


IJ Codeinae sulphatis 0.2S 

Tincturae hyoscyanii 15.00 

Syrupi gaultheriae 30.00 

Aquae gaultheriae q.s. ad. 120.00 


M. et Sig: One teaspoonful in water q. 4-6 hours. 

Chronic Case — Plan of Treahnenl 

Proceed as with the acute case. If by chance the complement fwation test 
is positive from the beginning, treat the patient with filtrate until a negative 
is obtained. Then stop and await clinical results. 

After two or three weeks have elapsed following cessation of all intra- 
dermal medication, it may still be necessary to give one or two intracutaneous 
injections (0.25 or 0.3 cc.) to effect a permanent cure. This, however, should 
not be done until sufficient time has elapsed to completely evaluate the method. 

Suggestions. — In addition to the directions that accom- 
pany each package of bouillon filtrate an added experience has 
enabled me to make the following suggestions in dosage. 

The size of the first dose is in direct proportion to the 
duration of the infection, i. e., 

First week ® ^ 

Second week 

Third week 0 ^ 

However, never commence treatment with an initial dost 
larger than 0.2 cc. in a chronic case. 

Following the first dose the size of the local cutaneous re- 
action should be used as a guide to future doses. ^ 

If the local tissue reaction after twenty-four hours is only 
2 inches in diameter, increase the dose after seven day= 

0.1 cc. If the local tissue reaction is from 2 to 3 inchc;? m 
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diameter, do not increase the dose until the local tissue rea - 
tion after twenty-four hours is 2 inches in diameter or less. 
If the local tissue reaction is over 3 inches in diameter after 
twenty-four hours, decrease the dose by 0.1 cc. 


DEPARTMENT OF PUBLIC HEALTH 
STATE”/ ILLINOIS 

The complement fixation test in Neisserian infections 
Typical Reactions 
with weekly bouillon filtrate treatment 

Weeks of test 



Procedure for complement fixation test 

Peiientjtcttn ’Guinea ptj’ !Sh«pccll iSheepctUl 

Avmscn Ilim? jlncubahon 

Crnir£l_ 6 01 ml 015ml ' OZSin l JOmjn' 

Tubc_^ obsml 01ml 1 0 1 ml i in [ T^tSmT t 02Sml water 

Tubr I OlOmi 0 1 ml ~^0 1 ml ^refhgerdtir , 015ml | OZSml j atVll’e 


Typical complement fixation reactions 

NC3 Anticomplsmeniaiy 


cw uu/^ 


TUI 11 2 CONTtOL 



A positive complement fixation test for gonorrhea 
occurs on during systemic invasions such as gonorrheal 
scpiiccmia. salpingitis, severe prostatic infections, pyelitis 
arthritis and endocarditis It is also positive when Ae 
paiicnl IS hypcrscnsitized by treatment. 


Fig. 32. 


In Older lo determine accurately tlie size of the local tissi 
reaction alter twaity-four hours, it is suggested that the patiei 
"are tlu' size of the inflammatory area with tissue or foil 
bringing the tracing to the doctor at his next 4it 
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Reactions are less severe following the cutaneous adminis- 
tration of bouillon filtrate if the injections are placed on the 
posterior surface of the arms or anterior surface of the torso. 

Use a “tuberculin” syringe \vith a 27-gauge needle. 

Note . — Put all intradermal injections at least 4 inches 
away from previous injections. Continued injection in the 
same area produces local immunity, thereby inhibiting absorp- 
tion of the toxin. 

The results of this standardized method of treatment of 
gonorrhea with the gonococcal bouillon filtrate have been so 
successful in my practice that it has been adopted as routine 
in the Evanston Social Hygiene Clinic for the following reasons: 

1. Patients report for treatment but once a week. 

2. No local treatment whatsoever is given; consequently, 
it entails less expenditure and is convenient for both patient 
and physician. 

3. Complications are reduced to a minimum. 

The complement fixation test is performed by the Illinois 
State Department of Health and is used as our standard 
(Fig. 32). 

Complement Fixation Test for Neisserian Infection.— 
Any laboratory equipped to perform serologic tests for syphilis 
should be able to perform the complement fixation test for 
gonorrhea. In the April 10, 1937, issue of the Journal of the 
American Medical Association, page 1241, the test is described 
in detail. 

In performing the test it is always desirable to have a 
known positive control. This is obtained by using Biological 
96, Parke, Davis and Company. 

As an antigen Biological 102, Parke, Davis and Company, 
can be procured if the laboratory is not familiar with prepar- 
ing an antigen. 
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CLINIC OF DR. VINCENT J. O’CONOR 

Washington Boulevard Hospital 


CYSTITIS 

We have been asked today to give a clinic on cystitis. 
Cystitis is the term used to designate an infection of the urinary 
bladder. It is well to emphasize at the outset that cystitis is 
rarely a clinical entity. Infections of the bladder may be 
acute or chronic, superficial, interstitial or pericystic (involving 
the tissue surrounding the bladder). 


Case I.— Unmarried female, twenty-three years of age, stenographer, has 
always been well except for repeated sore throat and upper respiratory infec- 
tions the past three winters. General health excellent and no gastro-intestinal 
or menstrual disorders. Fice days ago the patient was taken wdth a sudden 
severe chill on the elevated train returning home from work. On arrival at 
home feeling weak and tired, she was seized with sudden urgent desire to 
urinate. Urination was very painful with spasms of urethral discomfort 
following the act. Temperature was elevated to 101° F. and she had a constant 
desire to urinate every ten to fifteen minutes with severe strangury during 
the act. Her family physician was called and examined patient carefully. 
Throat was negative except for enlarged, slightly reddened, cryptic tonsils. 
Chest and heart normal. Abdomen was soft and there were no areas of 
tenderness in the renal areas or over abdomen. Voided urine appeared turbid 
.and blood-tinged. Repeated doses of codeine and tincture of hyoscyamus only 
pailinlly relieved the frequence’ and urgency, although the temperature re- 
turned to normal the next day and there has been no elevation since. 


1 atient was admitted to the hospital three days ago with the diagnosis of 
''cystub" Examination shows a normal blood count, no leukocytosis. Urin- 
nl\-n shows 2 plus .albumin, no sugar, 500 pus cells and 25 red blood cells to 
the centrifuged specimen Smears show many short rods and urbe culture 
Kve.al. n fme pron th of Escherichia coli organisms. There is no residual urine 
m the bladder Cystoscopy shows a diffuse hyperemia of the trigone no 
' v.bnv.u mi. hemorrhages or edema, no stone, tumor or diverticulum The right 
ouhev edematous, injected and pouting. Catheterization of the 
'.>ous a turbid purulent urine from the right kidnev and a clear 
colon bacilli in quantity from 
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the right; normal findings from the left. Dye output from either kidney is 
normal. Flat roentgenograms show normal renal outlines and no shadows sug- 
gestive of renal stone. Excretory urograms show normal-appearing renal 
pelves and ureters. 

Vrologic Diagnosis. — Right pyelitis, secondary cystitis, chronic tonsillitis 
(possibly the primary focus of infection). 

Following ureteral catheterization patient’s frequency and dysuria disap- 
peared completely in twelve hours. She is now having ammonium nitrate, 
15 grains three times daily, and ammonium mandelate, 4 Gm. daily. 

This patient illustrates a typical clinical fact that, despite 
all absence of localizing clinical symptoms, the primary urinary 
disease was that of pyelitis and the cystitis was merely a secon- 
dary manifestation of this upper tract infection. 

Case U. — ^Male, fifty-one years of age, law'yer, always well e.xccpt for 
attacks of left renal colic five years ago, at which time 4 small stones were 
voided through the urethra. No subsequent renal colic and no dysuria or fre- 
quency. Present illness began while on a vacation in Italy five weeks ago, at 
which time a severe gastro -enteritis w'as followed by sudden onset of urgency, 
frequency and terminal dysuria. Terminal hematuria was noted on several 
occasions but no “port-wine” colored urine was passed. He had no pain in 
abdomen or renal regions, no chills or fever. Diagnosis of cystitis was made 
in Italy and confirmed by local physician. Patient has taken hexamcthylenamine 
compounds, mandelic acid and sulfanilamide at various times with complete 
clearing of the urine but with no relief of frequency and urgency. He nas 
admitted one week ago with diagnosis of “cystitis and prostatitis.” 

Examination is negative except for slight tenderness on deep pressure over 
suprapubic region. Prostate per rectum not enlarged and only S to 10 leuko- 
cytes per high power field in the prostatic strippings. Urinalysis shows I plus 
albumin, no sugar, 5 to 10 pus cells and 10 to 15 red blood cells per high power 
field in the centrifuged sediment. A few gram-positive cocci were found on 
direct urinary smear. Plain roentgenogram shows normal renal outlines and 
no shadow’s suggestive of stone in renal or ureteral regions. In the suprapubic 
region there is an oval density 2.5 cm. in diameter. Test for residual urine 
show’s only’ 10 cc. 

Cystoscopy shows normal urethra, no obstructing prostatic tissue but a 
bladder calculus corresponding in size to the shadow seen in the previous film 
Urine from either kidney is normal and uninfected and the dye output h 
normal. The bladder stone was crushed under vision with the cysto-copic 
lithotrite and the fragments removed by suction and washing. An indv.ellin- 
catheter was left in place for forty-eight hours. Patient is now voiding fr^^-’ 
and without distress, although a moderate increase in frequency per-i-t-- 
cretory urograms are normal. 

Vroiogic Diagnosis . — \'esical calculus (probably an enlargement of a stc-’ 
previously’ passed into the bladder from the left kidney five year^ ago 
not voided per urethram) ; secondary cystitis 
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Both of these patients illustrate tlie secondary nature of 

Etiology— The common routes of infection are from the 
kidneys by way of the ureter and by direct extension from the 
posterior urethra. Less common routes are by tlie blood 
stream (hematogenous) and by fistulas between the blad er 
and some adjacent structure. The normal bladder is very re- 
sistant to bacterial invasion, and inflammation of the bladder 
usually implies prolonged or severe descending infection, re- 
tention of urine, congestion or predisposing trauma such as 
follows the urethral passage of sounds, catheters or other in- 


struments. 

The infecting organisms correspond with those of tlie kid- 
nej' and renal pelvis above but with the addition of the gono- 
coccus, which in fact invades the trigonal structures, rarely 
produces a diffuse cj'^stitis. SjTihilis of the bladder, amebic 
cystitis and bilharziasis are very rare conditions, except in 
isolated localities and are hematogenous in origin. 

The predisposing factors which favor localization of bac- 
teria in the bladder are: (1) all the various causes of residual 
urine; (2) pregnancy, cold, foci of infection, and (3) trauma 
from prolonged overdistention (as after surgical operations) 
and the introduction of unclean instruments or strong corro- 
sive solutions. 

Causes of Residual Urine in Bladder. — Common to 
Molr and Female. — Bladder: vesical neck obstruction due to 
tumors, diverticula, stones, foreign bodies. 

V ret lira: obstructions due to stricture and tumor. 

•Mony of the detrusor muscles of central origin as in tabes 
multiple sclerosis, myelitis or syringomyelia, or from pernicious 
nnenua. from trauma to the cord or spine, or from tumor of 
the spinal cord. ' 


-l/u/r only: obstructing prostate, benign and malignant 
nnd.an bar. sclerosis of the vesical orifice, urethral %iver- 
-ountrn or foreign body, and phimosis. 

I'cmale only: cvstocclc, pres'^urp from • 

P’ol^sc of urethra anjf uterus, and following parlmLn'^^'' ’ 
T lu next patient illustrates strikinclv a form c u • . 
"hich is quite common and usuallv iinrti j cystitis” 
‘'•■.refill urologic study. ' ' ^"^'^8"osed except by 
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Case m.— Miss D., forty-sk years of age, school teacher, entered the hos- 
pital two weeks ago because of a marked frequency of urination and supra- 
pubic pain when she attempts to refrain from immediately relieving the urgent 
desire to urinate which occurs every half hour during the day and every hour 
during the night. 

Her past history is relatively unimportant. Appendectomy twenty years 
ago; repeated attacks of tonsillitis relieved by tonsillectomy twelve years ago. 
No gastro-intestinal upsets and is never constipated. For the past twelve 
years has noted a gradually increasing necessity to urinate at more frequent 
intervals, this symptom becoming more and more aggravating and with such 
regularity that “she can almost tell time” by the intervals between voiding. 
On numerous occasions where she has been obliged to retain the urine after 
desire to urinate occurred she has had a severe midsuprapubic pain followed 
by gross hematuria. With the passage of the years she has noted that there 
has been a smaller quantity of urine voided with each micturition. During the 
past twelve years she has consulted more than a score of physicians who have 
examined her and analj'zed the urine, and in each instance she was told that 
the analysis was “absolutely normal.” Various medications by mouth were 
temporarily effective or completely ineffective in prolonging the periods between 
voiding. 

On e.xamination blood pressure was* 122/80, blood count normal, and urine 
shows no albumin, sugar, casts or other abnormal element except for a very 
occasional leukocyte and erythrocyte in the centrifuged specimen. Cultures 
obtained after catheterization yielded no growth and special tests for acid-fast 
bacilli were negative. On cystoscopic e.xamination the bladder capacity was 
90 cc.' beyond which distention the patient cried out with excruciating pain. 
There was no stone, tumor or diverticulum seen in the bladder and the ureteral 
orifices were normal. On the superior lateral walls of the bladder arc seen 
four localized hypereraic areas with dilated capillaries entering them and the 
center of each of these areas shows a minute ulceration. These involved areas 
appear sclerotic and inelastic and when the bladder is distended to 100 cc. the 
mucosa cracks and a tiny spiral of blood circles out of each area. 

Diagnosis . — Elusive ulcers (Hunner) of bladder; interstitial cystitis. 

Subsequent Treatment .Spinal anesthesia, overdistention of bladder to 
350 cc. by hydrostatic pressure, cystoscopic fulguration of the entire region 
involved in these four areas. 

The general practitioner should be more familiar with the 
occurrence of interstitial cystitis. The lesions initiating thb 
condition are apparently distant foci (perhaps in this patient 
the tonsils since the bladder symptoms began about the tune 
of their removal) which deposit septic minute emboli in the 
bladder wall and these areas continue as an active process 
lont^ after the primarjr focus has subsided or been remove . 
These elusive “ulcers,” first described by Hunner, are e 
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initial feature of interstitial cystitis. They may continue m 
activity or they may eventually heal with such a marked mer- 
stitial contracture as to cause a progressive decrease in bladder 
capacity Yith resultant marked frequency of urination. The 
elastic bladder wall is replaced by scar tissue in localized areas 
and the intravesical distention of these areas causes the car- 
dinal sjanptoms, suprapubic pain, marked urgency at times 
amounting to incontinence, and hematuria on overdistention. 
The urine is usually clear, and sterile and contains only micro- 
scopic blood wdth rare pus cells. The condition is seen in 
women twenty times to once in the male. The teeth, tonsils, 
sinuses, and uterine cer\dx are said to be the most apparent 
systemic foci. 

Treatment of Cystitis in General. — Relief of cystitis de- 
pends on adequate treatment of the causative disease. This 
• frequently requires a complete survey of the urinary tract and 
allied organs. Palliative treatment in acute cystitis consists 
of rest in bed, forced fluids, alkalinization of the urine and 
sedatives. Some mixture of codeine and hyoscyamus serves 
best. Urinary antiseptics are not usually helpful in acute 
cases because of the dilution of the urine and alkalinization. 
Recently the administration of sulfanilamide in doses of 30 to 
40 grains daily for five days and then IS grains daily for a 
week has been very effective. This is especially true when the 
invading organisms are found to be cocci. Local bladder 


treatment is rarely needed unless tliere is residual urine. In 
the latter case interval catheterization or an indwelling catheter 
may be used and soothing antiseptic irrigations or instillations 
applied to the bladder cavity. 

The treatment and special methods of diagnosis for chronic 
cystitis are usually the same as for renal infections. Local 
medication may be used to allay sjTnptoms and hasten cure. 
Ivrigations and instillations of soothing or stimulating solutions 
me not in vogue as previously but are occasionaUy effective 
f hronic ulcers and localized inflammations of the bladder wali 
-y be treamd by cystoscopic fulguration or topical applT^” 
mn of solutions of silver nitrate. 


/ 
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CLINIC OF DRS. BEATRICE E. TUCKER and HARRY 
B. W. BENARON 

The Chicago Maternity Center 


THE MANAGEMENT OF SOME OBSTETRICAL 
COMPLICATIONS IN THE HOME 

The principles governing the treatment of obstetrical com- 
phcations^ are the same whether the patient is cared for at 
lorne or in the hospital, but the means of accomplishing the 
desired result are very different. The physician who works 
at home IS often handicapped by lack of supplies and assist 
ance. However, even with minimal equipment i 
utilized, the patient can be effectively protected aeain^t ^ 
lipn, hemorrhage and toxemia. We have founH^tE 
difficulties of the environment were overcome in the "h 
service of the Chicago Maternity Center hv^P 
UcLee’s “intensive aseptic technic” to al/ ^PP^ication of 
•i« deliveries This tecMct dianJ:,’^ “P™- 
so-ca ied “ptensive" technic employed in the hIS 

■;'"d a so-called >xte„sivValU““'t'^ 

eeurf. hair and dust bacS ' " 

blond expanse of sterile field anH soon settle on this 

into tlie wound. be easily transported 

In the home no sterile gown or dranp 
‘ ■'M'S and only two sterile towels for^nn ^or normal 

P'Ui^. gloves, instruments and sni deliveries te 

'"'"'■s home ,Tie tfr T( Wiedt i, 

ac-aihbie “"‘T'™'™ occur? Pf 

Tl.e physician 4m >; ZTZ^° 

197 apron; he 
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scrubs his hands and forearms and wears boiled wet '^loves. 
T e patient is shaved and given a preliminary and 'sterile 



Fig. 33. — The sink board “set-up.” The teakettle, solution pans, instru- 
ments and gloves have been sterilized by boiling To facilitate cooling tc 
water, the teakettle is set in cold water in the sink Follo',^ing rectal cxami.n:- 
tion the glove is washed in soap and uater. hsolized and dried on the r '.'.:. 
glove towel. 


preparation. Only the immediate operative lield, the doctor 
gloved hands, the inside of the pans, the instrument.', the -olo 
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Fig. 35. — The “operative set-up.” The kitchen table is padded v.ifh 
blankets and covered with newspapers. This serves as an operating table. The 
patient is placed upon it in the lithotomy position: the legs are either sup- 
ported by members of the family or stirrups. We have found those devised 
by Dr. Russo verj’ useful, .^n ironing board is covered with nev.spapers ar.d 
placed between two chairs. It serves as an instrument table 
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tained. Normal deUveries are conducted witji the 
lengthmse in bed (Fig. 34). The patient is placed upon the 

kitchen table prepared as shown in Fig. 35 for 
In this clinic we will consider only some of the obstetric hem- 
orrhages and the treatment described in illustrative cases. 


POSTPARTUM IffiMORRHAGE 

A common and serious complication met in the home is 
postpartum hemorrhage. Abnormal bleeding following de- 
liverj' occurred in 4.2 per cent of the women confined on our 
sendee. This figure is about 1 per cent higher than the inci- 
dence noted by many clinicians. The difference may be at- 
tributed to the emphasis placed on blood loss in a home delivery 
service. We call a slight blood loss a hemorrhage and take 
alarm at once. Of the 14,156 women delivered from July 1, 
1932, to June 30, 1937 inclusive, 2 died of postpartum hemor- 
rhage, 0.014 per cent or 1 hemorrhage death to every 7078 
confinements. 


Case I,— Confinement No. 13,329, thirty-seven years of age, gravida III, 
while, regbtered in the prenatal clinic during the sixth month of pregnancy. 
There was nothing of note in the past obstetric or medical history. Physical 
examination revealed an apparently normal gravid woman. The urine and 
blood pressure were normal, the serology negative, the hemoglobin 85 per cent. 
Prenatal care to term was adequate and the pregnancy uneventful. 

The membranes ruptured prematurely at S A. li. on February 22, 1937, 
the due date. Labor started spontaneously five hours later. The first stage 
ladled two hours and the pains were intense and frequent. The second stage 
was delayed because the position was posterior OLP, 145 degrees. At the end 
oi one hour the head rotated anteriorly and ten minutes later an 8-pound 
“1 -ounce baby was delivered. 

The third stage was pathologic. Three minutes following delivery there 
"as a finoding and the patient lost what was estimated as 900 cc. of blood. 
The pl.iccnla was partially detached, the corpus high and boggy. Uterine 
ma'^aee and pituitar\- extract 1 cc. intramuscularly did not control the bleed- 
er The bladder was empty. .\n attempt at Crede expression did not deliver 


The patient was quickly turned crosswise in bed and the feet supported 
T"o h'ehT'- T''" of the bed. 

t'nuhed wM,'',h" f" t 

tiu tidu >,-nd contaminating the inner one. While 

inner 'Zin l /abdominally, the left one was introduced 

P’--ta was felt with a 
- oxe u. The fingers were introduced into the corpus in the 
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shape of a cone and overcame the constriction ring by continuous gentle pres- 
sure. No anesthesia was used. The placenta, membranes and clots were re- 
moved and the lower uterine segment c.vplored for tears. None were found. 
In spite of uterine massage, the patient continued to bleed. The inner hand 
grasped the anterior and posterior lips of the cervi.x and brought them closely 
together, pushing upward at the same time. The outer hand drew the uterus 
forward, fle.xing it over the symphysis (Kumpf). A vibratory massage was 
given. Oozing continued. Pituitary extract, 3 minims (2 units), were slowly 
given intravenously and 2 cc. ergonovinc intramuscularly. The uterus hecame 
very firm and bleeding ceased. The entire blood loss was estimated at ISOO cc. 

The general condition of the patient was fair, the color pale, and pulse 
thready, 130, and blood pressure 70/40. Morphine, i grain, and epinephrine, 
10 minims (1:1000) per hypodermic, were administered. The foot of the hed 
W'as elevated by supporting it with two chairs. Hot-water bottles were placed 
about the patient and she was W'rapped in warm blankets. Five hundred cc. 
of 20 per cent glucose intravenously and 1000 cc. of normal saline by hypo- 
dermoclysis were given. The blood pressure was taken every ten minutes for 
two hours; it soon rose to 12S/72 and was maintained at this level. The pulse 
dropped to 90. 

The patient ran a low-grade fever throughout the puerperium, the highest 
temperature recorded being 100° F. Temperature was taken twice a day for 
four days, then once a day. The blood count on the third day showed hemo- 
globin 60 per cent, red cells 3,300,000 and white cells 11,400. The patient was 
up and about on the eighteenth postpartum day. The six weeks’ c.xamination 
revealed only an erosion of the cervix. 


The management of postpartum hemorrhage in the home 
taxes the skill, ingenuity and courage of the attendant to the 
utmost. Much can be done to anticipate or prevent this com- 
plication. The history or physical examination may put one 
on guard, e. g., previous labors, hemophilic tendency, anemia 
in pregnancy. Careful conduct of the first and second stages 
leads to a normal third stage. Too rapid labors are slowed up 
and too long labors are given sedation and supportive treat- 
ment. Pituitary extract and large doses of quinine are never 
used until after the baby is born. They are especially danger- 
ous in the home. These drugs not only predispose to rup- 
tured uterus but to deep cervical and fornix tears which rnay 
bleed furiously. Crede expression is avoided unless bleeding 
occurs. Premature efforts to deliver the placenta interfere 
with the natural mechanism of the third stage and lead to 
partial detachment and hemorrhage and favor retained se- 

cundines. _ • n , 

Postpartum hemorrhage is actively and rapidly trea 
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“The blood is the life” is an axiom emphatically kept in mind. 
I\Iassage, oxjdocics and Crede expression may fail. While 
there is always danger from infection in invading the uterus, 
the danger from hemorrhage is greater. If the principles of a 
good, intensive asepsis are observed, there is as little danger 
from manual removal, intra-uterine exploration and pack in the 
home as in tlie hospital. 



J ip. 36— Technic used for mrLino^ . 

P:>rlum hemorrhage when no assistance is ava“nrbll 

'’f to pack the vagina to control nr , ^hrs same method may 

ll'o knees of the physician should ren aga^mt Ih^h^T 
' *'.e gauze does not trail. In order not To 

‘o one side in thk illustra&„ ^ 


trol Wpodinrrc'pCenSTa^iT^^ ergonovine faUs to con- 
Wherever poT b] Tt s Lo uterus is 

iFig. 3I) on th 
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beneath the buttocks of the patient. The uterus is carefully 
explored to rule out rupture and to free it of secundines and 
clots. The physician now sits down in front of the patient on 
a low stool or box and spreads a sterile towel upon his lap. 
The sterile packing (12 yards) in a Mason jar is supported 
between the knees. The doctor’s knees covered with the 
sterile towel should touch the patient’s buttocks, which brings 
the mouth of the jar near the vulva, so that the gauze will not 
trail. The left hand, palm up, dilates and depresses the in- 
troitus. The gauze is packed into the palm \vith whatever 
forceps is available. Care is taken that the gauze does not 
trail or touch the skin. The forceps is put into the lysol solu- 
tion and the right hand supports the uterus abdominally. The 
inner hand carries the gauze into the uterus and packs it 
tightly against the fundus. This procedure is repeated until 
the uterus and vagina are tightly packed with gauze; from 
8 to 12 yards are usually needed. 

If no sterile towels or packing gauze are available, the 
situation need not be hopeless. The uterus is packed with 
whatever sterile material is at hand, /. c., perineal pads and 
pledgets. The latter are first wrung out of hot /4 per cent 
lysol solution. The number used is noted so that when they 
are removed twelve to twenty-four hours later none will be 
overlooked. Warning: the uterus and vagina must be tightly 
packed full and not just a couple of dozen of pledgets used. 

If the patient bleeds through the ivell-packed uterus, one 
assumes that a rupture of the uterus or laceration has been 
overlooked, or that a hemorrhagic diathesis exists. One must 
quickly determine the existence of either. No time is lost m 
taking the patient to the nearest hospital. Delay may mean 
death. The physician can have his automobile adapted so that 
it is suitable to carry patients, and he always has room to carry 
a supply of gauze, prepared solutions, etc. 

Part of the routine management of hemorrhage cases is 
careful inspection of the cervix, vagina, perineum for lacera- 
tions. "WTierever possible this is done with the patient on the 
operative set-up (Fig. 35). Repairs are done with local in- 
filtration or pudendal block anesthesia. If the patient has a 
temperature of 100° F. or over, sutures are only placed to 
control bleeding. If the temperature is normal, all lacerations 
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are carefully repaired. Perineorrhaphies are performed using 
figure-of-8 silkworm gut sutures, and buried catgut is avoided. 

The use of intravenous pituitary extract and ergonovine 
has greatly reduced the necessity for uterine tamponade. In 
our opinion pituitary extract is a little more dependable than 
ergonovine. It is not, however, entirely without danger. Re- 
actions do occur and deaths have been reported. The occa- 
sional patient has a marked idiosyncrasy. This will be noted 
follondng intramuscular injection. Pituitary extract, 3 minims 
(2 units), given slowly intravenously is followed by very few 
reactions and the results are excellent. Some men prefer er- 
gonovine (h), grain intravenously. 

If a hemophilic tendencjf is observed, pack with gelatin 
gauze, give a blood transfusion or inject whole blood into the 
buttocks. 

Supportive Treatment. — ^WTiile hemorrhage is being con- 
trolled, supportive measures to combat shock are often ad- 
ministered. Stop bleeding, but supply previous loss at the 
same time. Morphine, Vi grain, is given and repeated in four 
hours if needed for restlessness. Ephedrine, % grain by hypo- 
dermic or epinephrine, 10 minims (1:1000), may be used to 
help maintain the blood pressure. The patient is wrapped in 
blankets which have been warmed in the oven. Hot-water 


bags, hot bricks or jars of hot water wrapped in towels are 
placed about her. A supply of blood to the anemic brain is 
secured by elevating the foot of the bed and resting it on two 
chairs. If a steeper position is desired, a kitchen chair is 


turned upside down in bed and padded with pillows. The 
patient is placed on the inclined back with the head down. 

The use of Esmarch-like bandages will conserve the blood 
\olume in the vital centers. These are made by tearing up 
old sheets or dean clothes into 4-inch strips. The legs are 
bound from ankle to hip. 

It may be necessary to administer intravenous glucose or 
acacia or to give saline by hypodermoclysis in order to main- 
am die fluid volume of the circulatory system. Solutions of 

'du o-e".°nr. 20 per cent 

no’rn iM^n ™«ts are 

The^e preparations are stable (Fig. 37). Adapters, rubL 
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^bing and needles may be boiled on the case or carried sterile. 
T e inverted jar has a bail which is hung on a hook, clothes 
tree or chandelier. If these solutions are not at hand, an 
enema can or bag and its tubing may be boiled and a hj'po- 
dermoclysis needle firmly tied into the distal end of the tubing. 
Two teaspoonfuls of sterile salt are added to 1 quart of boiled 
water and this is poured into the sterile enema can and given 



Fig. 37. — Five, 10 and 20 per cent glucose, normal saline, and 6 per cent 
acacia, are now commercially available in sturdy containers. The solutions are 
sterile, stable and furnish a convenient, inexpensive means for the administra- 
tion of parenteral fluids. Rubber tubing, adapters and needles are sterilized by 
boiling. 

subcutaneously into the inner aspect of the thighs, not under 
the breasts. 

Blood Transfusion. — The actual administration of citrated 
blood is a simple procedure in the home. However, the equip- 
ment necessary for matching and running the Kahn test is too 
elaborate to be practical. In some communities where hos- 
pitals are not available the physician needs to have at his 
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command a list of registered donors and complete facilities for 
cross tilling and administering blood. If there is a secondary 
fall in blood pressure after tlie intravenous administration of 
fluids, blood transfusion is essential m order to save the life 
of the patient. Six per cent acacia intravenously is very effec- 
tive where hlood cannot be obtained, but it must be used cau- 
tiously since Studdiford reported 2 deaths from it. 


RETENTION OF THE PLACENTA 
Retention of the placenta may require operative inter- 
ference. Three hundred and forty-eight women had placentae 



Fig. 3S. — Gabaston technic for separating and deKvering the retained pla- 
centa: 150 cc. oi sterile normal saline arc injected into an umbilical vessel. 
Any syringe may be used but we have found a 120-cc. all-metal Alexander 
^> ringc most salisfaclor>’, a rubber adapter and an 18- to 20-gauge needle 
nccc‘i<iary. 


retained one hour or longer in the last 14,156 confinements, an 
incidence of 1 to every 42 deliveries; 15.2 per cent of the 348 
wnnicn required operative interference, 48 manual removal, and 
injection of the umbilical cord with normal saline as described 
hy Gabaston (Fig. 38). This latter method is tried in septic 
nr potentially infected cases to avoid invading the birth canal 
n addition to the above cases, manual removal was performed 
“,cluy-two times for hemorrhage. One of these patients had 
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had an operative delivery under ether and died on the ninth 
postpartum day from pneumonia. One postpartum hemor- 
rhage patient who died had had a manual removal of the pla- 
centa one hour before death. 

Case H. ^Mrs. T., twenty-seven years of age, colored, gravida VI, had 
delivered spontaneously 4 fuU-term babies and I abortion. A diagnosis of a 
three months’ pregnancy was made in clinic on November 25, 1935. The 
patient was not desirous of another child. On January 20, 1936, an abortion 
was self-induced by digital dilatation of the cervix and rupture of the mem- 
branes with the fingernail, and she delivered, unattended, a five months’ fetus. 
Three hours later the placenta had not come and she called for help. There 
was very little blood loss. The temperature was 101° F., pulse 120. Pituitary 
extract, 1 cc. did not separate the placenta. The patient was prepared for 
operative interference; 150 cc. of sterile normal saline was injected into an 
umbilical vessel as shown in Fig. 37. The placenta detached immediately and 
was delivered by expression. The puerperium was uneventful. The six weeks’ 
examination in clinic revealed a subinvoluted uterus and a low-grade left para- 
metritis; temperature 98.6° F. and pulse 80. 

PLACENTA PRAEVIA AND ABRUPTIO PLACENTAE 

Placenta praevia and abruptio placentae are ominous con- 
ditions to care for in the home. Antepartum bleeding in the 
last trimester of pregnancy occurred 140 times in the 14,156 
women delivered at home, and 232 times in the 636 women 
who were hospitalized from our service. Usually no attempt 
is made to establish a diagnosis at home because, if a pla- 
centa praevia is present, rectal or vaginal examination may 
cause a severe or even fatal hemorrhage. The women who 
w'ere delivered at home either refused hospitalization or else 
their labors were rapid and far advanced. None of these had 
placenta praevia centralis. No patient died from antepartum 
bleeding. 

Case HI. — Patient, eighteen years of age, gravida I, unregistered, first 
called the Center March 29, 1934, during the thirty-eighth week of her preg- 
nancy because of vaginal bleeding. The patient was seen immediately. - ^ 
stated that w'hen she went to the toilet she had lost “a cup of blood. ^ 

no pain. Upon examination there was a small trickle of blood running torn 
the x'agina. The uterus was about the size of a thirty -eight-week pregnancy, 
soft and not tender. The fetal heart tones were 120, position and presentation 
OLA, head floating, membranes intact. The blood pressure was 126/6 , em 
perature 9S.6 F., puke 92. A rectal examination was inadvisedly rnade a" , 
patient began to bleed furiously. She was quickly shaved, prepared and p 
crosswise in the bed (Fig. 36). Sterile vaginal e.xamination revealed a p 
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oracna centralis. The vagina was tightly packed with S yards of uterine 
packing gauze (Fig. 36). This controlled the bleeding. A tight 
adjusted to the abdomen. She lost what was estimated as SOO cc^of blood. 
The patient was transported to the hospital by ambulance with members of the 
family who might act as donors. At the hospital the woman was transfused 
and a laparotrachelotomy performed. She ran a low-grade fever of 9 o 
lOr F. throughout the puerperium and was discharged with the baby on t e 
fourteenth postpartum day, afebrile and in good condition. The six weeks 
esamination revealed a firm scar, the uterus was anterior and freely movable. 


Severe hemorrhage in placenta praevia may be controlled 
by packing the fornices and vagina tightly with gauze or wet 
pledgets, using the technic described above and illustrated in 
Fig. 34. From 6 to 8 yards of packing or a large jar full of 
pledgets are used. The vagina is packed until it bulges and 
then the introitus may be sewed shut with a couple of silk- 
worm gut sutures to assure counterpressure. A tight binder 
is adjusted on the belly. This tj^e of treatment will control 
bleeding while the patient is transported to the hospital. We 
have found packing safer than trying to attempt Braxton- 
Hicks version or intra-ovular bag insertion in the home, unless 
blood transfusion facilities are at hand. If a good technic has 
been observed, even laparotrachelotomy may be performed 
later in a good hospital, if it is indicated, without fear of in- 
fection. 


Since our experience with the above patient, we never make 
rectal examinations on antepartum bleeding cases. If the 
diagnosis must be established at home, we prepare the opera- 
ti\ e scl-up, shave and prepare the patient. Voorhees bags are 
wiled up ready to insert. Packing and version slings are 
ready. A careful vaginal examination is made If severe 
iH'niorrhage results, it can be controlled by packing, as de- 
scribcd above, the insertion of an intra-ovular bag or by 

‘^ei'-ui^F hi? performed, the entire 

die mtion?; 7' ^ and the doctor remains scrubbed up until 

1 OU S or7n!7 -’i 7"^’ twenty-four 
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pitalized for antepartum bleeding during the last trimester of 
pregnancy. In both cases inadvised examinations had been 
made. 


Case IV. ^Patient, twenty-nine years of age, colored, gravida VI, reported 
in clinic February 18, 1936, three months pregnant. Her past obstetric and 
medical history were essentially normal. E.vamination revealed an apparently 
normal gravid multipara with blood pressure of 110/60, urine and serology 
negative, hemoglobin 90 per cent. From February 18 until April 26, 1936, 
she made 4 visits to the clinic and the findings were normal. On July 19th, 
three months later, she called the Center because of vaginal bleeding. This was 
one month from her due date. She was found lying in bed in a pool of blood. 
She had had no pain but at 10 a. m., one hour before the doctor’s arrival, she 
had lost about “a pint of blood.” She did not correlate this with any trauma 
or exertion. The blood pressure was 162/110, pulse 90, temperature 98.6° F. 
A clean specimen of urine was boiled in a tablespoon and 3 drops of vinegar 
added; 2 -1- albumin was present. Abdominal e.xamination of the patient showed 
the uterus to be the size of a full-term pregnancy, although she was one month 
from term. The organ was rigid and tender. No fetal parts could be identified 
and no fetal heart tones heard. A diagnosis of complete abruptio placentae and 
toxemia of pregnancy was made and hospitalization urged. The patient re- 
fused. Sterile vaginal examination revealed a multiparous, gaping introitus; 
the membranes were intact; no placental tissue was palpable; the cervix was 
soft, uneffaced, 2 cm. dilated; position and presentation OLP, fetal head float- 
ing; the pelvis xvas normal. The membranes were ruptured artificially and 
a few old blood clots escaped with the amniotic fluid. A Voorhees bag No. 9 


was inserted into the cervix, filled, and a milk bottle half full of water was 
attached to a tape and tied to the stem of the bag (weight, pounds). 
Quinine, 3 grains, was given every fifteen minutes. Weak pains started within 
one hour. The blood pressure remained high but the pulse increased to 138. 
Pituitary extract, 1 minim, per hypodernaic was given every fifteen minute^ 
for 3 doses. The only indication vie have for the use of pituitary before the 
birth of the child is abruptio placentae. Tw’o hours after the insertion of the 
bag, labor was definitely started. The blood pressure varied from 162/112 to 
182/126, the pulse from 112 to 138, and was of good quality. At the end of 
four hours the cervdx was 6 cm. dilated, the pulse rate increased to 152, the 
blood pressure fell to 126/90. Beads of perspiration stood out on the patients 
face. The bag rvas removed and the cervix manually dilated to 8 cm. Jbe 


anterior sacral nerves were blocked with 130 cc. of i per cent procam 
epinephrine solution (parasacral anesthesia). A craniotomy was performed. 
Following the extraction of the baby the placenta was found in the cenis 
completely separated. MTiat was estimated at 1000 cc. of old blood clots im 
mediately followed. The uterus was e.xplored and found intact. Pituitary, 
3 minims (2 units), intravenously and gynergen 1 cc. intramuscularly we.e 
given. The uterus immediately became firm and remained so. The pu •« 
following delivery was 136 and the blood pressure 120/60. Five hundred cc 
of 20 per cent glucose were administered intravenously, also 1000 cc. of norma 
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1,- p i crain by hypodermic. The baby 


ivcigbed Si pounds. 


following delivery 

ivcighed pouuu=. * examination the placenta showc ^ 

136/100 and the pulse was 126_0 materna 

rclroplacental hemorrhage viith e^ ^ pregnancy ^vas m the 

surface; a fetus papyraceous y.ej pressure remained high. 


Wp nf a tnree niuntLi^ i, 

■ • ns afebrile the blood pressure remained hig 

r,riinps The puerpenum was atebr , 

"" The'cases presented ^ave the «^Xre 

some serious „wician usually elects to take 

good L; Many communities do not have 

advantage ol their faciUties J ^ physician tvho 

good hospitals ior th ..contic technic can, with minimal 

Ls mastered the principles of good 

isrrtfr^ 

la™rto"a*oo?hosphal°^ though the distance may seem 

’’"i^fnecessary equipment for normal and operative de- 
liveries is listed below. 

iVrccssary Equipment for Normal Delivery: 


2 6 -inch clamps 
1 scissors 
1 pelvimeter 
1 head stethoscope 
1 rubber catheter 
1 traclical catheter 
1 Baumanometer 

1 set of records 

2 1500-cc. basins 
: lOOO-cc. basins 
1 600-cc. basin 

1 rubber apron, cap and mouth 

piece 

2 pairs pood rubber gloves in boil- 

inp bap 

1 (lid pair rubber plovcs (for rectal 
cxaniinalion') 

1 rarer wirb new blade 
1 tube sterile lubricant 
1 I'ottic talcum powder 
1 pan clc.an Icppinps 
1 padded clothes pin fior possible 
rciampsiat 


1 vial of sterile salt, 8 Gm. (for 
hypodermoclysis) 

1 sterile douche can with tubing 

2 sterile brushes 

2 boxes sterile green soap 
2 cans sterile cotton pledgets 
2 cans sterile perineal pads with 2 
cord dressings 
2 x-iab sterile cord tape 
1 2-cc. hypodermic syringe 
1 subcutaneous, intravenous and 

1 hypodermoclysis needle 

2 ounces 70 per cent alcohol 
2 ounces lysol 

50 bichloride tablets 
Medication; 

1 xdal paraffin ampulets of 1 per 
cent silver nitrate 
Sterile ampules of pituitrin, ergo- 
noxine, coramine and epi- 
nephrine 

1 vial morphine, grain 
6 capsules quinine sulfate, 3 grains 

« - '-I A . 1- 1 » 
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Additional Equipment jor Operative Delivery; 

2 jars sterile antiseptic uterine packing gauze (1 12 yards and 1 8 yards) 

2 jars sterile cotton pledgets 

3 jars sterile perineorrhaphy sponges 
8 sterile towels 

4 pairs good rubber gloves (2 long, 2 short) 

3 cans ether, mask, airway and vaselin 

12 tubes of sterile chromicized catgut (No. 1 and 2) 

1 glass screw cap bottle of sterile silkworm gut suture in 1:500 bichloride 
1 vial soda bicarbonate for boiling instruments 
1 vial novocain tablets 

1 vial of sterile salt, S Gm., for hypodermoclysis 

1 10-cc. Luer syringe with fine needle, 8-cm., 10-cm. and IS-cm. needle for 
administering local infiltration, pudendal block and parasacral anesthesia 

4 ounces sterile green soap for lubricating vagina 

Instruments: 

1 sac containing a set of Voorhees bags, all sizes, and a syringe for filling 

1 De Lee obstetrical forceps (long shank) 

2 needle holders (1 long) 

2 scissors (1 long) 

2 double vulsellum forceps 
7 6-mch hemostats 

3 retractors, various sizes 
1 lifting forceps 

1 uterine packing forceps 

2 tissue forceps (1 long) 

1 scalpel 

2 S-inch hemostats 

5 Allis forceps 
2 ring forceps 

1 instrument pan with cover 

1 embryotomy set comprising Zweifel De Lee cranioclast, perforator, tre- 
phine, Seibold scissors, Braun’s decapitator, bone forceps and blunt hook 
1 SOO-cc. vacoliter 20 per cent glucose 
1 SOO-cc. vacoliter of 6 per cent gum acacia 
Sterile adapters, tubing and intravenous needles 
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DIAGNOSTIC ERRORS IN EXTRA-UTERINE 
PREGNANCY 

I hait; a very interesting case to present this morning. 
This patient is a young single woman sent to us for the removal 
of her appendix because of right-sided pain associated wiA 
a leukocytosis of 18,000. This young woman of twenty-six 
has always been perfectly well and sturdy until the onset of 
tlie present difficulty yesterday early. While at stool after 
breakfast she had a rather sharp pain in the right side, transi- 
tory in nature, which, though short in duration, left her ex- 
hausted. The bowel movement was formed and was accom- 
panied by no unusual amount of gas. The patient had a 
formed bowel movement again this morning so we can rule out 
bowel colic as the cause of her pain rather certainly. At noon 
yesterday after eating heartily she had another seizure of pain 
of similar character somewhat sharper but also short in dura- 
tion. Early this morning a third attack of pain occurred still 
more intense and at that time she called a physician who found 
her tender over the region of the appendix. He made a leuko- 
cyte count and found it 18,000 while her temperature and pulse 
were normal. 

Now. this patient is before us and not one word has been 
said by her attending physician nor by the intern, who took 
her history, about her menstrual periods. How many errors 
in medicine arc attributable to that lapse. I want to tell you 
that you will be wise to take a menstrual history on every 
woman you arc called upon to treat. It may be thought that a 
htam tumor is present and is producing vomiting until a 
tnemiruannstory with subsequent examination shows that the 
wemung is due to an ordinary- common everyday pregnancy 
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You may be a skin man treating a case of baffling urticaria until 
a rnenstrual history shows that the patient is pregnant and the 
urticaria is toxic in origin. When we question this patient 
about her menses she states that she has been always regular 
every twenty-eight days and that her last menstrual period 
was ten days ago and on time. 

If you want to avoid frequent and important errors in 
gynecologic diagnosis you must not take a statement to the 
effect tliat the last period was on time and normal in every way, 
without a bit of doubt. Every woman will stand a little cross 
examination on this point. First of all, if a woman really 
menstruates every twenty-eight days on the dot then she must 
necessarily begin menstruating each time on the same day of 
the week. Occasionally a woman is that regular, but most are 
not. This woman says that she does not always begin to men- 
struate on the same day of the week so immediately we know 
that her last menstrual period’s regularity is questionable; it 
may have been a few days late without attracting her atten- 
tion. She states that the period was normal but when we 
examine into details she says that while she normally men- 
struates always for four or five days and uses 10 to 12 pads 
that this time she “menstruated” very scantily for three days 
then stopped entirely for a day or two and then began spotting, 
and that this spotting has continued until now. 

Gentlemen, this is a very suspicious symptom in a woman 
complaining of “appendicitis.” When I asked this patient if 
tliere were any chance of her being pregnant she was indignant 
at the suggestion. This proves nothing, however. If she had 
said there was, it would have been contributing testimony; her 
denial means nothing. Last week I saw' a girl close to term 
w'here the fetal parts could be mapped out and where you 
could hear the unmistakable fetal heart and could see the baby 
lunge about and yet she insisted that I was in error. So we will 
not allow the history in this regard to influence us. 

So we will proceed to our examination to prove that thb 
patient who has been regular all her life, menstruating eac 
month for five days and each time freely, and for a like amount 
each month, but who ten day's ago had an abnormal period, b 
not pregnant. iMy belief is that she is, for any woman who 
has a scanty “period” and then spots on and off for ten day.- 
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ateward is probably pregnant. Had “ 
the last ten days Uie same suspicion would hold, particuia y 
if ive could elicit Uie fact that she had gone over her last 
menstrual period a few days or a week before tins abnorma 
bleeding began. Were the patient married we would be lebS 
suspicious of a basis for deception, although there might well 
be, even then, a reason why tlie patient might deny the pos- 
sibility of pregnancy. _ 

W*e will examine her, but what findings can there be this 
early in pregnancy to guide us? Can you find enough enlarge- 
ment in a uterus of an unknown patient ten days after the 
expected period to make a diagnosis? Rarely. If then it is 
an ectopic pregnancy would you be able to feel an enlargement 
of the tube? You would not. Then why examine her if you 
can anticipate no findings. Well, we’ll do it anyway, maybe 
we will find something, who knows? The vagina easily admits 
2 fingers without discomfort. That’s one finding. The cervix 
is small — not softened, and the body of the uterus is smaller 
than normal, so small that one could be almost certain that it 
holds no pregnancy. We will now palpate the region of the 
tubes and ovaries. I can feel the left ovary as normal, on the 
right side I feel nothing but I elicit a lot of tenderness. We 
will make a rectovaginal examination as should be done in 
eveiA' case examined for the first time for the rectal finger can 
go higher than the vaginal vault and frequently picks up find- 
ings missed by vaginal examination. No— we find nothing in 
the appendages. We found no swelling of the ovary so we are 
not dealing with a torsion of an ovarian cyst which gives a 
similar picture of acute pain associated with a leukocytosis, 
and no temperature until the torsion has existed so long that 
gang! one of the cyst occurs. Nor is there a corpus luteum 
c\-bt which in early pregnancy is frequently mistaken for ap- 
pendicitis or for an ectopic pregnancy. 

Let us now review our historj^ and our findings. We have 
a \oung lady with roomy vagina who ten days ago had what 

called a period but the bleeding was scanty, of short dura 

••vv.nav-.-. ib,U00. If the leukocytosis were due tn 

> > i-v t icn tie appendux would be acutely inflamed and 
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we would have elevated temperature, which we have not, 
therefore we have no appendicitis. A catheterized specimen of 
urine is free of pus and red cells which excludes a ureteral 
attack. We have no swellings, which excludes inflammation 
and torsion and corpus luteum cyst. We have a patient whose 
last normal period was about five and one-half weeks ago, who 
has had abnormal bleeding with seizures of severe pain with 
leukocytosis. The leukocytosis is higher than we get in early 
pregnancy; it could be due to hemorrhage into the abdominal 
cavity in an amount insufficient to produce shock but sufficient 
to produce a leukocytosis. You are well acquainted w'ith the 
fact that hemorrhage into the abdomen may produce a marked 
leukocytosis. We said that the uterus is so small that its very 
size almost precludes the probability of an ovum being in it. 
We believe the patient is pregnant, if it is not in the uterus 
then it must be in the appendage. And remember that one 
of the causes of ectopic pregnancy is undeveloped tubes. When 
the tube is very small its lumen may be too small to allow the 
egg to pass so it lodges and embeds itself. There is no way 
of determining that this patient’s tubes are small, yet if her 
uterus is very small her tubes are probably proportionately 
small. Be on your guard for ectopic pregnancy when in the 
presence of pregnancy symptoms you find a tiny uterus. 

Now, what will we do in this case? We have a young 
woman where we suspect an ectopic pregnancy yet she is not 
ill enough to justify a laparotomy particularly in the absence 
of pelvic findings. Nausea, abnormal cravings, enlargement 
of the breasts, and colostrum what of them? We would not 
expect to find them this early in a normal pregnancy their 
absence in this case means nothing. An Aschheim-Zondek test 
we have started. What if it is negative? We know that at 
this early stage it is frequently negative when later the patient 
proves to be pregnant and reacts positively. 

What will we do with this case? Put her back to bed on 
observation? To watch her for what? Enlargement of the 
pregnant tube? If she has an ectopic pregnancy this pain, 
transitory faintness and leukocytosis means that she has har 
a partial rupture or a partial tubal abortion. How long v.i^ 
it take for the tube to get big enough to palpate.’' So long 
that the patient will probably' have a complete rupture before 
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that time comes. Idlest tubes rupture before they ever get big 
enough to feel. In this clinic we do not put suspected ectopic 
pregnancies to bed for observation. The history here is tha 
of an early disturbed pregnancy, that is reasonably certain, 
either a disturbed uterine pregnancy or an ectopic. The ab- 
normally small uterus, the typical pain and the leukocytosis 
make it very suspicious of an ectopic pregnancy. 

I am not going to put this patient back to bed on observa- 
tion— I have had her prepared both abdominally and vaginally 
for operation and, first of all, I am going to dilate and curette 
the uterus for if it is a uterine pregnancy it is disturbed and 
not worth saving anjnvay. 

The cervix dilates like a nonpregnant uterus. Gently 
curetting I get no scrapings. Now tlie good textbooks tell us 
that if the scrapings from a pregnant woman are examined 
villi will be found when the pregnancy is uterine, and no villi 
will be found if an ectopic pregnancy is present. That sounds 
very simple. If villi are found there can be no question of 
the pregnancy being uterine for villi are fetal in origin. When, 
liowever, you find no villi in uterine scrapings you cannot say 
tliat there is no uterine pregnancy present unless the uterus 
has been thoroughly emptied and unless all the scrapings ob- 
tained have been thoroughly examined. The curettings ob- 
tained in an early pregnancy may be scraped from an area 
loo far from the embedding place of the ovum to show villi and 
consequently the tissue in the sections may not contain villi. 
One must save all the tissue obtained and all tissue must be 
examined thoroughly before the absence of villi can be held 
of any importance. The textbooks do not tell you what to do 
if you get no scrapings. No uterine pregnancy ever aborts so 
eompUnoly that if you curette the uterus while the patient is 
Mill bleeding you will not get abundant scrapings. The fewer 
the sn-apings obtained the more probable the ectopic preg- 
".■mcy . If you get a dry scrape an ectopic pregnancy is almost 
^'onam. Now remember that fact. If you curette a case of 
''h;u you have thought to be a threatened or incomplete abor- 
;'>"Yind you get a dry scrape it is not because you got t^re 
"'o late, It IS because you are probably dealing with an ertn^ 
I'le-maney. Quite true that the endometrium unrt 


2i8 


N. SPROAT HEANEY 


if you examine the scrapings you get typical decidual reaction, 
that is, if you get any scrapings. By the time most ectopic 
pregnancies get to the operating table the uterus has expelled 
all the decidua and you get a dry scrape. Now what will I do? 
I have a patient in whom I have diagnosed a pregnancy stating 
that it is either an early disturbed uterine pregnancy or an 
ectopic pregnancy. Curettage gave us no scrapings — it is 
therefore not a uterine pregnancy but an ectopic pregnancy. 
Shall I put her flat and go into the abdomen by a midline in- 
cision? I think not — I should like a little more certainty that 
there really is an ectopic pregnancy. I am a little too cagey 
when symptoms are no more outspoken than these to plump 
myself into a laparotomy. Looking back over a considerable 
period of years I can remember visiting clinics a good many 
times where, under exactly similar conditions, the diagnosis of 
an ectopic ■ pregnancy has been made and a laparotomy has 
been performed with dispatch and certainty and no ectopic 
pregnancy has been found. One of you suggests that I use an 
aspirating needle to see if I get blood in the cul-de-sac. What 
am I going to aspirate? I have no swellings to stick and it is 
dangerous to shove a needle through the fornix hoping that I 
will land by a stroke of luck in a pool of blood. When you 
have a definite swelling and fluctuation is undoubtedly present 
I have no objection to using a large caliber aspirating needle 
under the guidance of a finger in the rectum to see whether 
fluid may be obtained. If I get fluid I have gone a step for- 
ward in diagnosis. However, it is not at all exceptional that 
when I am dead certain that I have an abscess in the cul-de-sac 
or a hematoma in the broad ligament I fail to get anything 
upon aspiration because the substance is too thick to pass 
through the needle. I have in mind many cases where aspira- 
tion failed to show pus, yet puncture with a pair of sharp 
scissors jdelded abundant pus. However, aspirating a mass i.-; 
one thing and trying to strike free blood in the cul-de-sac 13 

another. _ 

Palpation here shows a roomy nulliparous vagina, a freely 
movable uterus and a roomy cul-de-sac. I am going to make a 
colpotomy incision and see if an ectopic pregnancy is present. 

I pull the cervix well down with a bullet forceps and then 
strongly forward toward the sjmphysis. With a tissue forceps 
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I pick up tlie vaginal mucous membrane m the fornix. Just 
pcsterior lo llie mucosa is attached to Uie body of the 

cervix I make a transverse incision about 1 inch wide. I take 
care not to open the cul-de-sac at one fell swoop— I may enter 
the rectum instead. Now I push the posterior edge of tlie 
incised mucous membrane backward Va inch or so and I see 
now the tliin peritoneum showing tlirough. Frequently, if 
considerable blood is present in the cul-de-sac, particularly if 
it has been there for some time, this bulging peritoneum will be 
bluish or greenish. Here there is no discoloration. There is a 
tin}' spurter underneatli the mucosa here which I will tie off 
because I w'ant the wound to be dry the moment I incise the 
peritoneum. If there is any blood in the cul-de-sac I want to 
be certain ivhether it came from the peritoneal cavity or from 
my incision. I noiv incise the peritoneum and look quickly 
and there escapes through the incision a teaspoonful or more 
of bright blood. It is almost a certainty that I am dealing 
with an ectopic pregnancy. Occasionally a ruptured corpus 
luteuin will give free bleeding. Had I got no blood I would, 
nevertheless, have introduced a pair of narrow-bladed L- 
shaped special vaginal retractors, put the patient in somewhat 
elevated lithotomy position and looked at the ovaries and 
tubes. Had I found no ectopic pregnancy I would have sewn 
the incision up with 3 or 4 interrupted chromic catgut sutures 
and the patient would have been no W’orse off than with the 
curettage alone and would have had to stay no longer in the 
hospital nor would she ordinarily have been any sicker than 
after a simple curettage. 

1 have, however, found free blood and I can either search 
further to sec just where the pregnancy is or I can close the 
incision, put the patient flat and enter the abdomen with every 
ccrlauny that I am not performing a laparotomy with all its 
I'otcniial possibilities unnecessarily, hlaking a colpotomy in- 
nsion IS a triviality by comparison. One of you states that 
nivmp entered the pelvis by colpotomy you would hesitate 
m go m from above because of contamination. How do 

a m,.an contamination? This vagina was ven' thorouehlv 
nbbrd, the cervix was free of infection and after ^he 
' - ■>==.’ . 1.0 merino cavity was swabbed out with iodine and 


I"' \-.'',C!na was v. 


eiy thoroughly iodized. Some of 


you cer- 



220 


N. SPROAT HEAjNTEY 


tainly have peculiar ideas, likening the vagina to a cesspool. 
Where do you get tliat way! Get over your timidity regarding 
the danger of an exploratory colpotomy. I think it is one of 
the most important technics that a gynecologist can have at 
his disposal and I am certain that if all gynecologists familiar- 
ized themselves with it they would save their patients many 
unnecessary laparotomies. Afraid to go into the abdomen 
from above after simple colpotomy! What will you say when 
I state that very frequently in complete hysterectomies, for 
one reason or another, for example a badly infected cervix willi 
a low, broad fibroid pressing against the rectum, I remove the 
cervix from below after opening both anterior and posterior 
cul-de-sacs and, tlien after closing the vaginal vault, that I enter 
the abdomen by laparotomy for the removal of the rest of the 
uterus. Yes, and frequently to the patient’s great benefit, 
Never have I seen anytliing in the postoperative course of such 
a patient to make me think that I had contaminated the pelvis 


in any way. 

This pregnancy is a very early one and the patient is not 
bleeding freely so my vision will probably not be interfered 


with so I think I will see if I am able to remove this pregnancy 
through tlie vagina. With the narrow-bladed retractors still 
in place I widen the incision from the sacro-uterine ligament 
on one side to tire opposite one. I now place a bullet forcep.s 
transversely through the cervix just anterior to the incision 
and pull rather strongly dorvnward and forward toward the 


syunphysis — this tends to make the uterine body rotate pos- 
teriorly. I now remove the anterior retractor and with a 
bullet forceps reach through the incision and under the 
guidance of the eye take a hold on the posterior wail of the 
uterus. Now the bullet forceps is removed from the cervix and 
the one on the posterior wall of the uterus is pulled so as to 
draw the body of the uterus toward the incision. .As the 
uterine body presents itself other bites are taken until either 
the body is delivered into the vagina or the right uterine horn 
is thoroughly exposed. The fixed portion of the tube is now 
visible and the remainder of the tube is gently drawn into the 


incision by tissue forceps. Here in the distal third we see a 
bluish swelling of the tube the length and thickness of the 
distal phalanx of my little finger — there is our ectopic preg- 
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nancy' Who of you is so clever that you can palpate a preg- 
nancy’ of that size by vaginal examination? There is no 
rupture present but you see blood freely oozing from tlie tubal 
ostium. I ligate the blood supply of the distal portion of the 
tube and loosen the tube from its mesentery. I now excise the 
rest of the tube from the uterus and pick up all bleeding ves- 
sels with a running suture. The opposite tube and ovary are 
now searched for, are found and look normal. The uterus is 
now released, the body pushed back into the pelvis and the 
incision closed with through-and-through interrupted No. 2 
ten-day chromic catgut after having wiped the cul-de-sac free 
of blood. This operation was successfully completed by the 
vaginal route but I would have deserted this route at any 
moment that I thought my difficulties could be more readily 
solved by laparotomy, for the abdomen was prepared for that 
possibility before we did the curettage. 

This patient will be kept in bed one week and, barring the 
unexpected, will be able to leave the hospital on the tenth day. 
I confidently predict that she will eat and retain all her meals 
tomorrow and will have a far easier convalescence than if I had 
entered her abdomen from above. 


I am not advising you to try to operate your ectopic cases 
by the vaginal route. I am, however, telling you that when the 
diagnosis lies between a clean, incomplete or imminent abor- 
tion and ectopic pregnancy to curette the uterus on the basis 
that persistent bleeding indicates a pregnancy not worth sav- 
ing and Uiat if you get a dry scrape to change the diagnosis to 
ectopic pregnancy. I am also advising you that where the 
i^ymptoms are no more pronounced than they were in this case 

10 save yourself the embarrassment of a mistaken diagnosis and 
w patient the danger of an unnecessary laparotomy by doing 

■m exploratory colpotomy for diagnostic purposes. 

11 eat women ^ everyday fact which those who 

diiiai-v cTse o?° «^ind-the usual and or- 

precniv “menstrual period” 
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ACIDOSIS AND ALKALOSIS 

No more interesting phase of medicine has intrigued the 
physician than changes in the acid-base equilibrium of the 
bodJ^ This morning I should like to discuss various phases 
associated with these changes, their symptoms, complications 
and management. It is not the purpose of this clinic to discuss 
diabetic states, as they have been discussed elsewhere. 

One of the most common conditions in w’hich alkalosis is 
found is the result of overalkalization in the treatment of pep- 
tic ulcer. l\Iany physicians, having no conception of the vul- 
nerability of the acid-base equilibrium, indiscriminately give 
alkalis to patients in order that symptoms may be relieved, 
and the subsequent train of symptoms that supervenes is fre- 
quently interpreted as the result of dietary indiscretion or the 
patient’s becoming dissatisfied with his strict diet. Many 
patients on ulcer management complain of an early slight 
nausea, which is frequently overlooked by the physician, and 
later develop some vomiting. The physician, thinking that this 
condition might be associated i\ath some pylorospasm, con- 
tinues to prescribe alkalis for the patient, who then develops 
tbe beginning of a very definite trend of symptoms, ushered in 
by nausea associated with headache and followed by vomiting; 
as this trend of symptoms increases, vertigo becomes evident. 

marked anorexia is present from the onset. If the vicious 
cuclc IS not interrupted, more severe symptoms ensue. 

W hat is this vicious circle? When a patient loses hydro- 
chloric acid there is a definite loss of blood chlorides, which is a 
‘‘'•camm finding in alkalosis. Along ndth this loss of blood 
‘•'londes there is also a loss of the hydrogen ion. The loss of 
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these two combined gives rise to an increased carbon dioxide 
combining power and content of the blood. Therefore, in the 
administration of alkalis to a patient already in a state of be- 
ginning alkalosis, the physician merely aggravates the picture. 
As the vicious circle ensues and remains unrecognized by the 
physician, an edema of the subcutaneous tissues takes place; 
the urine output is lessened, and, if allowed to go unrecognized, 
patients begin to show a giddy delirium, whicJi for all intents 
and purposes cannot be differentiated from an alcoholic 
delirium. During this time the pulse is not greatly accelerated; 
the blood pressure may be increased; the urine is definitely 
alkaline, containing a large amount of serum-albumin and, as 
a rule, no red cells are present. The chemistry of the blood 
shows a carbon dioxide content and combining power elevated; 
the pH. of the blood raised, the chlorides depleted, the non- 
protein nitrogen elevated and the serum-albumin ratio modified 
and in some instances may approach even a 1:1 ratio. Un- 
fortunately, when patients reach this extreme state, therapeutic 
approach to the problem is almost hopeless. I do not need to 
cite cases to bear out the statement that alkalosis is common in 
ulcer management, for it would be merely a repetition of some 
of the previous clinical presentations. 

I mentioned before that vomiting produces an alkalosis. 
Therefore, in all cases of vomiting, if persistent with loss of 
gastric secretion, alkalosis might develop. This is a frequent 
postoperative complication; particularly is it true of upper 
abdominal operative interference. For instance, the so-called 
“postoperative dilatation of the stomach,” sometimes called 
gastric tetany, emphasizes the conception that alkalosis may 
be a factor in this unfortunate clinical picture. However, I do 
not believe that the stomach per se is responsible for this con- 
dition, as my clinical experience leads me to believe that gastric 
dilatation following operative interference is the result of neuro- 
muscular involvement of the second and third portions of t e 
duodenum. This marked duodenal ileus is responsible for a 
reflex aperistaltic stomach, which as part of its 
picture continues to fill up more and more as it rela.xe.-!. ^ ^ 

increased size and w^eight of the stomach becomes an additiona 
factor in interfering through its pressure on the emptyang o 
the retroperitoneal portion of the duodenum and thereio 
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tends to increase the duodenal ileus. This is an exaggerated 
picture of duodenal ileus. Duodenal ileus exists in milder 
states. For instance, the s>unptoms that are associated with 
wsceroptosis, particularly gastroptosis, are not caused by a 
lowered position of the stomach in itself but result from the 
temporary delay of a mild to a marked degree in the second 
and third portions of the duodenum. This is no theoretic con- 
sideration because laboratory data support tlris fact to a de- 
gree depending on the severity of the pathology and symptoms. 
So is it any wonder that these asthenic individuals with 
marked gastroptosis complain of anorexia and occasional nau- 
sea, headache, vertigo and loss of weight? Parenthetically it 
might be added that many of these persons are treated as in- 
cipient tuberculous patients, only to find that no definite evi- 
dence of active tuberculosis exists. They complain of many 
functional nervous manifestations, and may it not be that 
changes in the acid-base equilibrium of the body are respon- 
sible for disturbed cerebral function? 

In my discussion some time ago regarding the symptoms 
of gallbladder disease I called particular attention to dis- 
turbances of the second and third portions of the duodenum 
which were roentgenologically evident in the fluoroscopic ex- 
amination of patients. I described the fullness and distention 


that follow the ingestion of food in patients with gallbladder 
disease as resulting from a reflex atony of the stomach asso- 
ciated with a temporary delay in the emptying of the duode- 
mim, and pointed out that this overdistention of the stomach 


only exaggerated the delay, and when tlie stomach was relieved 
of its intragastric tension it also released the pressure on the 
retroperitoneal portion of the duodenum. I also mentioned that 
btdehing and eructation of gas frequently afforded the patient 
witli gallbladder disease much relief unless he swallowed more 
an than he really expelled. These changes in the duodenum 
■ne not wuhnui their experimental data. You have known 
I'oai your studies in physiology that animals will die within a 
X'laiively short time if the duodenum is obstructed or even if 
of isolated loops of the intestine remain closed- 
uuaei asinration of the contents of Uiese isolated boos when 
nun other animals, brings about death wiZ^ 

. ■ I" ^tnne. h has also been experimentally shorrm that 



226 


SIDNEY A. PORTIS 


the giving of large amounts of hydrochloric acid to animals 
with a partially obstructed duodenum may temporarily relieve 
the pathologic picture that ensues. 

Normally, the reaction of the blood expressed by a pH of 
7 .4 is slightly more alkaline than water. The pH may be raised 
0.02 or 0.03 above this level by such a simple physiologic 
means as blowing off carbonic acid in voluntary overbreathing, 
and it can be lowered as much by the lactic acid produced in 
the muscles in a short, hard sprint. But if the change goes 
much farther in the alkaline direction, a tetany of alkalosis 
sets in. Nor can much greater change in the acid direction be 
tolerated without the symptoms of acid poisoning. The acid- 
base changes of the body are of two types: those caused by 
the excess or deficit of carbon or carbonic acid, and those 
caused by the excess or deficit of supply of buffer alkali avail- 
able for neutralizing nonvolatile acids, such as lactic, hydro.xy- 
butyric, and hydrochloric. The first type is called carbonic 
acid excess and deficit, and the second alkali excess and 
deficit, because in it the alkali reserve of the body is increased 
or diminished. 

The acid-base changes resulting primarily from overven- 
tilation or underventilation were first noted in physiologic 
experiments and were found to occur frequently clinically. 


Grant and Goldman, in 1920, showed by voluntary overven- 
tilation that they could produce an alkalosis of carbonic acid 
deficit with a subsequent development of tetany simulating 
that produced by the loss of hydrochloric acid. Other ob- 
servers have noted this condition in encephalitis, and that it 
occurs not uncommonly in hysteria and occasionally in febrile 
conditions. The tetany which accompanies the alkalosis either 
of alkali excess or carbon dioxide deficit appears to be asso- 
ciated with a pH increase in the blood, which occurs in bot 
conditions. This may simulate the tetany produced by the 
lack of blood calcium. However, tetany may occur when t e 
pH is 7.6 or 7.7 with a normal calcium content. On the other 
hand, acidosis of a carbonic acid excess can be produced by 
rebreathing carbon dioxide so that the concentration of ree 
carbonic acid in the blood is increased. This, in turn, is 3"^' 
ciated with a marked depression of the blood pH and a greater 
hyqjerpnea. This has been found by some observers in case^ 
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of emphysema and bronchitis, in which the gas exchange in 
markedly hindered. These patients show dyspnea 

on the “jlightest exertion. , , , • • 

The physiologic available alkali reserve of the body is in 
the form of buffer salts. They may go into solution with rela- 
tively little change, able to neutralize a greater part _ot 
acidity or alkalinity as tlie result of the intake of strong acids 
or alkalis. This buffer act is illustrated by the behavior of 
bicarbonate to which hydrochloric acid is added, forming car- 
bonic acid and sodium chloride, tlius replacing a strong acid 
with a weak acid and the hydrogen ion concentration of the 
mixture of sodium bicarbonate and carbonic acid and sodium 
chloride is only a small part that would exist if the hydro- 
chloric acid remained free. If, on the other hand, alkali is 
added to a solution containing sodium bicarbonate and car- 
bonic acid, the alkali reactions with the carbonic acid com- 
ponent, giving sodium bicarbonate and water. Thus, the 
strong alkaline, sodium hydroxide, is replaced by the weak, 
the alkaline sodium bicarbonate. Thus a solution containing 
a buffer mixture of sodium bicarbonate and carbonic acid can 
receive either a strong acid or strong alkali with relatively 
small change in the pK. 

In the blood the chief part of the buffer is in the form of 
bicarbonate. About 0.01 equivalent of more alkali is available 
in the form of alkali hemoglobinate. These two buffers con- 
tain buffer alkali enough to absorb nearly 150 cc. of normal 
hydrochloric acid before the reaction becomes fatally acid, 
but the chief alkali store in the body is in the buffers of the 
tissues, which can neutralize about five times as much acid as 
the buffers of the circulating blood. 

Tlic carbon dioxide tension is used to express the concen- 
iiation of carbon dioxide in the air with which the blood is 
M mated. -^Mien the blood plasma is saturated at body tem- 

cem ofVarl dissolves 51 per 

-n of carbon^d,ox.de^as free carbonic acid. If one breaftes 


tin 


■ — — ^ lice cdruomc acid, it or 


228 


SIDNEY A. PORTIS 


efficient aeration of the blood in the lungs. Clinically it has 
been found in emphysema, the condition of bronchitis and 
asthma in which pulmonary gas interchange is interfered with. 
In asthma and bronchitis it is probably associated with a spasm 
of the bronchi and bronchioles, while in emphysema it is prob- 
ably associated with changes in the alveoli. In morphine 
poisoning carbonic acid excess is frequently seen. Subjectively 
patients complain of exertional dyspnea; even while at rest 
these patients do not ventilate their lungs well enough to pre- 
vent some carbonic acid increase in the blood. While this 
carbonic acid excess is not an important clinical consideration, 
it is enough to explain the respiratory difficulty in patients 
who have respiratory disease. In carbonic acid deficit, a con- 
dition which results when the ventilation is so stimulated that 
carbon dioxide tension in alveolar air and the blood is reduced 
below the level necessary to maintain the usual pYi in arterial 
blood, sodium bicarbonate and the carbonic acid ratio increases 
and therefore the pR rises. This condition is one of respira- 
tory alkalosis. 

The effect of the carbonic acid deficit is that the alkali 
reserve of the blood gradually begins to fall. The diminution 
of the alkali reserve is regularly noted in persons who go to 
high altitudes, and may be directly proportional to the fall in 
barometric pressure. This carbonic acid deficit may result in 
tetany, and whereas morphine may cause a carbonic acid excess 
in instances of carbonic acid deficit, morphine is used to combat 
the condition. Further, there are conditions of changes in the 
acid-base equilibrium which are associated with alkali excess 
and alkali deficit. In instances of alkali excess, which are 
usually associated with the administration of alkali buffer 
salts or alkali organic salts or in which the body may lose acid 
by vomiting, we find, as stated before, that the blood bicar- 
bonate and pR increase and if the condition goes far enougn 
tetany may supervene. Also, if there is a retention of alkali 
salts there may be an increased secretion of sodium bicar- 
bonate in the urine, whereas when gastric juice is lost the bicar- 
bonate salts are held back by the kidneys in an apparent efiort 
to regulate the salt content of the body fluids. In other 
when an individual has an intake of alkali causing an a -a i 
excess, the kidneys trj^ to regulate the excess by e.xcreting more 
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bicarbonate, whereas in instances of vomiting 

mechanism of the kidneys is such as to prevent the loss of 


the alkalis. 

As a rule, the withdrawal of alkalis m cpes of increased 
alkali excess resulting from overalkalization is enough to pre 
vent any serious damage. The kidneys ivill^ continue to ex- 
crete the bicarbonate and retain the acid radicals and rapidly 
restore the blood to normal condition. When the alkali excess 
is caused by a loss of hydrodiloric acid, as occurs in toxic 
vomiting and pyloric obstruction, simple administration of salt 
and water may be enough to combat it, and when the total 
salt content of the body returns to a nearly normal state the 
kidneys again begin to assume their normal role and secrete 
the excess bicarbonate and restore the blood to its normal acid- 
base condition. However, the alkali deficit, which is more 
important clinically, is a condition usually encountered in 
acidosis of diabetes, diarrhea and nephritis. The alkali deficit 
may be caused by a loss of blood bicarbonates and secondly 
by nonvolatile acids such as lactic, hydroxybutyric and hydro- 
chloric acid, which may be retained in the body and therefore 
exhaust the buffer alkali. In severe diarrhea large amounts of 
alkali bicarbonate can leave the body by way of the intestine. 
One of the chief salts of bile and pancreatic juice is alkali 
bicarbonate and therefore its rapid depletion by means of a 
diarrhea will cause an alkali deficit. This condition is also 
seen frequently in patients who have ileostomies, in whom 
there is a rapid peristalsis of the small bowel. The kidneys 
excrete nnlj,' noticeable amounts of bicarbonate when there is 
a slate of alkalosis caused by alkali excess or carbonic acid 
deficit. Howc\-cr, when the acidosis of alkali deficit occurs, 
the urine becomes more acid, alkali excretion stops and the 
exeretinn of acid is replaced in the form of ammonium salts 
and titralable acid. 


1 he eliects of alkali deficit are evidenced bv a lowering o 
'he Incarbonate content and pK at once in the blood Th( 
‘itculauau w mcrcased. tachycardia is noted and hTOernne- 
exiM simulating the air hunger of Kiissmaul. ^en thi 
Jc,™ i. nlkall loss, as i„ diarrhea s.coU ih! 

fh.,.. '.ifr volua,; be 

.. .. 1 ih.„ ,lH re a retenuon of nitrogen and stTnp 
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toms of uremia may supervene. Dehydration of the body 
rapidly takes place, and it would therefore seem logical that 
salt and water should again replace the fluid loss as well as 
alkalis to restore the alkali reserve. 

The general therapy of alkali deficit is to give alkalis. 
However, the fact should not be overlooked that fluid adminis- 
tration is important, and when the gastro-intestinal tract is 
able to absorb it, it should be given by mouth. How'ever, the 
intravenous route may be indicated early, and later oral admin- 
istration may be beneficial. The alkalis may be given in the 
form of bicarbonate, citrate or acetate of sodium. Intra- 
venously, isotonic sodium bicarbonate may be injected. The 
amount of bicarbonate to be inj’ected depends on the carbon 
dioxide content of the blood plasma. The volume of isotonic 
bicarbonate solution may be made up by %o per cent sodium 
chloride, the total volume being sufficient to replace the loss 
of body fluids. In the acidosis of severe nephritis alkali 
therapy may temporarily restore a patient to consciousness but 
its continued use will fail to eliminate retained and continually 
forming acid products. It may be necessary if dehydration 
and depletion of body sodium chloride are such that saline 
infusions may be indicated, but in other types of nephritic and 
cardiac edema saline infusions are contraindicated. It may 
be parenthetically added that, in the treatment of diabetic 
acidosis, glucose, insulin and saline solution form the ideal 
treatment; bicarbonate does not play the dominant role that 
it formerly did. 

In the diagnosis of changes of the acid-base abnormalities 
the type and severity should be determined. Frequently it i= 
one of alkali deficit or excess, and if it is impossible for the 
physician to make a blood analysis he can add to a given 
quantity of urine a small amount of sodium bicarbonate and, 
if the litmus paper turns alkaline, he can exclude the possibility 
of an alkali deficit or acidosis. If the urine remains acid, the 
acid-base balance may nevertheless be normal. Thus it can 
be said that if the urine turns alkaline no acidosis e.xkts. 
Howev'er, the urine tests should not be relied on but an effort 
should be made to obtain more accurate blood chemistry 
determinations to establish the slafits quo of the patient. 

In reviewing the evidence presented, it would be rea--on- 



acidosis and alkalosis 


231 


able to emphasize that in cases of alkalosis associated with 
alkali excess, which are frequently seen in overalkalization, 
the withdrawal of alkalis may be sufficient to combat tlie con- 
dition. However, when the condition has become so severe 
that there has been definite evidence of kidney damage, rnore 
radical measures ma}' be necessary. Even though the patient 
may have a peptic ulcer, hydrochloric acid by mouth may be 
indicated. Large amounts of sodium chloride should be given 
intravenously and, if vomiting is a persistent symptom, glu- 
cose should be given along wdth saline solution intravenously, 
to protect the glycogen reserve of the liver, which may be 
depleted in this period of starvation. Ammonium chloride and 
other acidifjnng salts may be used when indicated. The im- 
portant clinical consideration in alkali excess is to recognize 
that alkalis should be given to patients who may tolerate them, 
and here again prevention is the best cure of the disease. 

In cases of carbonic acid excesses, the treatment of the 
underlying respirator,’’ difficulty or atmospheric condition is 
the logical method of approach; the same holds true for car- 
bonic acid deficit, '\\dien an alkali deficit exists, uncomplicated 
by diabetic acidosis, and particularly noteworthy in cases of 
diarrheal conditions, it is simple enough to restore the alkali; 
however, here again it is to be borne in mind that, with the 
rapid peristalsis of the intestinal tract and the little time re- 
quired for absorption, rapid emaciation may ensue, a depletion 
of the liver glycogen content goes hand in hand, and in restor- 
ing the fluid balance glucose should again be administered 
inlravcnously to protect hepatic function. Finally, let me 
emphasize that when vomiting is present there is not only a 
loss of hydrochloric acid but also an inanition of the body. 
All these conditions call forth a keen, analytic experience in 
H'dsiflc medicine, a comprehension of disturbed body metabo- 
1 ni ati a scicnlific approach to the problem, in order to serve 
Uu' best interests oi the patient. 
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THE TREATMENT OF GENERAL PARESIS 

Practically all sj^ilillis of the nervous system could be 
prevented bj' adequate treatment in the primary and secondary 
stages of the disease. The great prevalence of neurosyphilis 
is, therefore, eloquent testimony to the mismanagement of 
cases in these early stages. After the nervous system has been 
attacked, success is much more difficult to achieve, and the 
rules of the game are much more strict. The great majority 
of American physicians today are untrained in the proper 
treatment of neurosyphilis, and frequently leave the job less 
than half done. Their efforts are, furthermore, hindered by 
the financial limitations of their patients, and by their lack of 
cooperation. If the problem of neuros 3 T)hilis is ever to be 
solved, the average pln^sician must become more thoroughly 
familiar with the correct methods. 

Xcurosyphilis is much more responsive to treatment than 
any other chronic disease of the central nervous system. So 
true is this, that when a patient is found to be suffering from 
neurosyphilis rather than multiple sclerosis, chronic encephali- 
tis. or one of the degenerations, he is entitled to congratula- 
tion. Warinus types of syphilis of the nervous system differ 
wuh'ly in their "curability." tabes dorsalis being least favor- 
able and general paresis much more amenable. It has been 
only during the past twenty-five \’ears. however, that general 
p:vie-i> could lie treated with any measurable success, and this 
unpiovenient in ]irognosis has been entirely due to the emplo\'- 
5'ot m oi lexer and certain pentavalent arsenical compounds 
trypar^anlide. With these methods, properly em- 
l-n- o, uoni one third to one half the patients with general 
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paresis can be restored to useful life, while a goodly additional 
number can be benefited materially. 

In those cases of general paresis characterized by euphoria 
and excitement rather than by depression or simple dementia, 
and in which objective neurologic signs are absent or few, the 
prognosis is especially good. In general, the likelihood of 
success in the treatment of general paresis is inversely propor- 
tional to the number and severity of such objective neurologic 
signs as the Argyll Robertson pupil, ocular or other palsies, 
optic atrophy or tabetic manifestations. On the other hand, 
success depends primarily upon the thoroughness and care with 
which certain principles of management are followed. Without 
adherence to these principles, even the most favorable cases 
will terminate in failure. The 2 cases presented here illustrate 
some of the points which should be emphasized regarding the 
treatment of general paresis. In the 2 cases the patients first 
came under observation seven years ago, so that the success of 
their treatment has now been reasonably well established. 
Nevertheless, certain improvements in their management will 
have to be indicated — improvements which represent experi- 
ence acquired during the intervening period. 

ACQUIRED GENERAL PARESIS 

Case I. — On July 2, 1930, an unmarried white man, forty-five years of 
age, was admitted to the neurologic service at St. Luke’s Hospital, Chicago. 
For nine 3 ’ears he had been under vigorous treatment for neurosyphilis else- 
where in the city. On August 26, 1921, his spinal fluid contained 62 cells per 
cubic millimeter, and gave a 4 + Wassermann reaction, positive response^ to 
tests for globulin, and a colloidal gold curve of 3542100000. During the 
succeeding years his serologic formula had been temporarily improved vith 
regard to the gold curve and cell count, but his Wassermann reaction had 
remained constantly 4 -f-. He had received numerous courses of neoarsphen 
amine, silver arsphenamine, tryparsamide and mercury. In September, 19*^i 
his spinal fluid Wassermann reaction was still 4 +, the cell count 6, globulin 
tests positive, and the gold curve 5S44321000. Nearly two years later, in 
April, 1928, his spinal fluid still gave a 4 + Wassermann reaction, a cell count 
of 6, and a positive Ross-Jones test but the colloidal gold curve bad been 
reduced to 1233321000. 

Upon admission the patient was so irrational and disturbed that no 
could be obtained of the recent course of his illness. He was confuted an^^ 
disoriented, and unable to cooperate with his e.Taminer. He was so ^ 
that restraints had to be used to prevent his getting out of bed and v.a 
around the ward unclothed. His speech was slurred and at times incoherer.. 
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The general physical examination was negative, but his pupils were smal, 
irregular and reacted better in accommodation than to light. There was no 
motor weakness. The tendon reflexes were present and equal in the upper 
extremities, but entirely absent in the lower. There w«e no definite dis- 
turbances of sensation and no pathologic reflexes. The diagnosis, taking into 
consideration the known history and serologic data, was acquired taboparesis. 

Trcalvtcnl n-as begun at once with deep injections of 2 per cent sulfur 
in olive oil into the muscles of the lateral aspects of alternate thighs. Be- 
ginning with 1 cc., the dose was gradually increased. Injections were made 
about twice a week, and always in the evening, since the elevation of body 



l ie .to - Curvc.s of the temperature, pulse and respiration following the 
Mcond and third intramuscular injections of 2 per cent sulfur in oil (Case I). 
The doses used in these two injections were 2 and 3.5 cc. respectively. 


tempnaiure occurred .about twelve hours later. Figure 39 presents tempera- 
Imc, ,n,lw .and rrv,riration curvc.s following the second and third injections, 

T A ' injection, the doses used and the 

I'll I o level attained followinc the 11 injections in the course. Study of 
•■>1 the t..,ui,e,atu,e curves durinc the course revealed that the patient’s tem- 
U( vv.iYitove lot' F. for a tot.al of nineteen hours; above 103° F for 
ivew'v'i'.r i •■‘"d ubove 102° F. for one hundred and 

1 ;,;. , ■' hundred and sLxty-five hours above 

r.- ?uii''ev‘r!"‘T 1 no further fever 

V!-,., V out weeks later, when intravenous injections of 
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largely of sluggishness of his pupillary . reactions to light and absence of knee 
and ankle reflexes, did not undergo any change. 

^ After his dismissal from the hospital, he was treated in the St. Luke’s out- 
patient clinic. Table 3 gives detailed information regarding the treatment for 
the next six years and more. He received, it will be noted, almost constant 
treatment with mercury, bismuth in different forms, and tryparsamide from the 
time of his dismissal from the hospital, November 11, 1930, to March 31, 1933— 
or for two years and four months. During that time frequent examinations of 
his blood and spinal fluid were made, and it was found that the serologic reac- 
tions were steadily becoming more normal. On April 10, 1933, his mental state 



Fig. 40. — Curves of the temperature, pulse and respiration following the 
last 4 intravenous injections of typhoid-paratyphoid vaccine (Case I). 
Table 2 for the doses administered. 


was excellent, and his cerebrospinal fluid practically normal. Thereafter his 
clinical and serologic condition remained unchanged without further treatmen. 
until December, 1933, or for a period of two and one-half years. .At this th... 
he began to have a few lightning pains, and a course of 15 intramuscular injec^ 
tions of bismarsen was given. .About a j'ear later, in Januar>-, 195/, his b.o.- 
Wassermann showed some tendency to become mildly positive, and ano-h- 
course of 15 bismarsen injections was given. In June, 1937, his clinical eia...n.-^ 

,• t_J Kf*' nKr'Anf f onH ArHlIlfrS 2/-'''-“' 
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six years. His objective neurologic (clinical) picture had continued unaltered 
for the same length of time, and his serologic negativity had continued since 
early in 1933, a period of over four years, without essential change. 


JUVENILE PARESIS 

Case H. In October, 1930, a young white man, twenty-two years of age, 
was referred for treatment of juvenile paresis. Since the age of fifteen he had 
been treated for congenital syphilis by a syphilologist who had used nothing 
e.xcept orally administered mercury and potassium iodide. In October, 1930, 
he began to exhibit euphoria, pressure of activity and emotional outbursts. 
At times he was disoriented and destructive and became very antagonistic to 
his mother. His behavior was so disturbed at that time that he was sent 
directly to the Cook County Psj'chopathic Hospital. In that institution he 
was in a manic state, talking incessantly about his having received syphilis 
from his “unfaithful father,” making efforts to “help the other patients spirit- 
ually,” and in general e.xhibiting destructiveness and a disturbed sensorium. 
The blood VVassermann and Kahn reactions there were positive, and the cerebro- 
spinal fluid revealed a 4 -f- Wassermann reaction and a colloidal gold reaction 
of SS5SSS4321. He was declared insane and committed to the custody of his 
mother. He was then placed in a private sanitarium for treatment. 

Neurologic examination revealed him to be abusive, destructive and un- 
manageable. He tore the bedclothes into strips, was talkative, resisted the 
efforts of his attendants, refused all medication and had to be restrained. The 
right pupil was larger than the left and both were irregular and did not react 
to light. The reaction in accommodation was very feeble. Articulation was 
normal. Both upper central incisors were peg shaped and notched. There was 
a marked scoliosis of the dorsal spine. There was no motor paralysis or definite 
disturbance of tone. The tendon reflexes were normal in the upper extremities 
but absent in the lower. Abdominal rcfle.xes were present only in the upper 
half, but the plantar reflc.xes were normally flexor. There was a slightly posi- 
tive Romberg reaction and moderate ata.xia in the lower extremities. Sensibility 
to touch, pain and temperature was normal, as was position sen.se, but vibra- 
tion sensibility was practically absent at the ankles. The diagnosis was juvenile 
taboparesis. 

Treatment was instituted at once with 2 per cent sulfur in olive oil, in- 
jected in regularly ascending doses into the muscles of the lateral aspect of 
alternate thighs. The first of these injections consisted of I cc and the tenth 
and last of 12 cc. Thus each injection exceeded the preceding by an average 


of a little more than 1 cc. Each injection was given in the early evening .and 
the elevation of temperature began some twelve hours later and lasted on the 
average for nearly two days. The highest temperatures attained following e.ach 
of the injections were as follows (F.); 102 6, 10.3, 103.8, 103 2, 102 2, 102 2. 


103.6, 104, 103.2, 103.6. 

Following this scries of injections of sulfur, the patient was allowed two 
days of rest after which intravenous injections of typhoid-paratyphoid vacci..'’ 
were begun. These injections were each given in the morning and were fo. 
lowed \vithin an hour by a chill and elevation of temperature lasting on tf;- 
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average for sLv or more hours. InjecUons were given on alternate days, the 
doses and heights of temperature attained being as follows; 

30 million 
175 million 
350 million 
570 million 
1000 million 
2000 million 
3500 million 

In the combined courses of sulfur and typhoid vaccine injectiorrs the pa- 
tient's temperature e.vceeded 104° F. once, 103° F . eight times, 102 F. six 
times and 101° F. tndee. 

On November 13, 1930, following the fifth sulfur injection, 3 Gm. of try- 
parsamide were given intravenously and continued each week for ten weeks, 
with careful ophthalmologic control. Thus fever and trj'parsamide were giv'en 
concurrently. During this whole time he steadily improved in his mental 
reactions. He became quieter, more rational and cooperative, and emotionally 
better adjusted until he was dismissed from the hospital on January 7, 1931, 
exactly ten weeks after his admission. 

The chemotherapeutic management of this patient is summarized in Table 4. 
In general, he received consistent and almost constant treatment xvith trypar- 
samidc, bismuth, mercury and potassium iodide for nearly two years. The 
sariou' courses were usually followed by a month or so of rest before another 
was begun. The cerebrospinal fluid Wassermann first became negative in 
.'liigu't, 1931, nearly a year after treatment was begun, but the colloidal gold 
u actum showed a gradually decreasing abnormality for more than two years 
longer and was first completely negative in April, 1955. During this whole 
)'i ruul bi^ mcnt.al state remained quite normal, but the large, unequal Argyll 
kolnrlvun pupils and the absent tendon reflexes and vibration sense in the 
aiil.li v icm.Timd unchanged. Subsequent examinations of blood and cerebro- 
^nnal fluid have remained quite negative, and at the present time (July, 1937) 
be i> normal mentally and is regularly employed as a hospital orderly and does 

food WOll. 


101.6° F. 
103.2° F. 
102.8° F. 
101.6° F. 
102.8° F. 
103.4° F. 
102.6° F. 


Comment.— The first important deduction to be made 
It 0:11 thi'se 2 successfully treated cases is that the use of fever 
i:eer;;r,pli 4 iid in each what previous chemotherapy had failed 
!•' do In the second case (juvenile taboparesis) this previous 
iveainn-ni had been \-er.v poor hut in the first (adult tabo- 
1 ' ' n had ht en viperous and sustained. In both, chemo- 
■ "-I'y liad proved inadequate. The results obtained by 
< : '. .urr py were almost immediately evident in the prompt 
1 I'lev, au nt of ilu- paiivnts' mental condition. The patient 



TABLE 4 

Details of the Chemotherapy Used in Case II (Juvenile Taboparesis) 
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with adult taboparesis showed mental improvement m nnmE- 
takable degree six weeks after the start of siillur injcctmr.-. 
while the patient mth juvenile taboparesis began to show im- 
provement almost at once after the fever treatment w.m in- 
stituted. The serologic improvement was much slower m 
appearing, however. The spinal fluid findings in the ca- nt 
adult taboparesis were essentially unchanged eight nionin- 
after fever tlierapy was started, even though vigorous treat- 
ment ndth trc'parsamide and bismuth accompanied and fol- 
lowed the fever. In this patient the blood Wassermann reaction 
became essentially negative within a few months but the 
spinal fluid findings first showed significant improvement nearly 
two years after fever therapy was given. In tlie patient W'ith 
juvenile taboparesis, however, the colloidal gold curve showed 
definite improvement three months after treatment was started, 
and the cerebrospinal fluid Wassermann became negative in 
less than a year following the fever therapy. In this case, like- 
wise, vigorous follow-up treatment with tryparsamide, mer- 
cury and bismuth was carried out. 

That the mental and serologic improvement in these pa- 
tients is to be attributed more to the fever Uian to the chemo- 
therapy is shown by the fact that earlier treatment with the 
same chemotherapeutic substances had not only failed to ac- 
complish the improvement, . but had actually permitted the 
development of active general paresis. The credit for the good 
results in both these cases is rather to be attributed to the 
combined effects of the fever and chemotherapy than to either 
factor alone. It is a mistake to rely solely on fever, no matter 
by what method induced, for success in the treatment of general 
paresis. In all cases it is wise to accompany or follow the 
fever udth tryparsamide, bismuth and mercury. If malaria is 
used as the method of producing fever, the tryparsamide must 
be uithheld until the course of fever is ended, since the try- 
parsamide will terminate malaria. The chemotherapy— with 
tr\T)arsainide, bismuth, bismuth arsphenamine sulfonate, mer- 
cury and iodide — must be vigorously pushed until the serologic 
reactions are all negative, allowing only such rest periods as 
may be necessary to prevent any toxic effects from' the metals. 
•Alternation from one preparation to another and back again 
also assists m avoiding metal poisoning. If this continued 
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treatment fails to reduce the serologic findings to normal, a 
return to fever therapy must be tried. 

It is important to note that in botli our cases of taboparesis 
the paretic elements of the syndrome, both mental and sero- 
logic,^ responded completely to the treatment given, but the 
tabetic elements remained unchanged. This is the invariable 
result. We have never seen lost knee and ankle reflexes 
brought back, nor Argyll Robertson pupils restored to their 
normal state, no matter how much treatment may be given. 
Fever therapy, however, is considered effective in many cases 
in halting the progress of the disease and preventing the ad- 
vance of optic atrophy, ataxia, and other tabetic changes. 

Methods of Producing- Fever. — It is important to point 
out certain conclusions that may be drawn regarding the 
methods used to produce fever in these 2 cases. We have used 
typhoid vaccines in the treatment of general paresis for over 
ten years. Intramuscular injections of sulfur in oil were used 
for some years but have gradually been abandoned chiefly be- 
cause of the pain and discomfort they entail. The typlioid 
vaccines have been found highly satisfactory because of the 
fact that they do not subject the patient to another disease, 
such as malaria, because they are effective in producing ade- 
quate fever in our hands in the great majority of patients, and 
because they are capable of very accurate measurement and 
the production of exactly the desired amount of temperature 
elevation with extreme nicety. Typhoid vaccines, further- 
more, have in our hands produced e.xcellent clinical and serologic 
results without a single fatality. They are highly convenient, 
require a minimum of nursing care, and give no difficulty m 
terminating the fever, as sometimes occurs with malaria. 

In the cases reported here we were much more conserva- 
tive regarding dosage of the vaccine than we have since berome. 

As a result, the fever reactions obtained in these cases were not 
so high or consistent as we have since learned to produce. 
Good results were nevertheless obtained, and we believe otlier- 
can obtain equally good results with a little experience in 
handling the vaccines, ^^■e are persuaded that failure- m 
other hands have been due to lack of skill in using the method, 
with the result that insufficient amounts of fever were obtain- d. 

It is not yet known why fever produces remi-io.n= ir. 
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general paresis. In general, fever invoked by 
reaction to a foreign protein, and is accompanied by 
tosis (except in malaria), antibody formation, and im- 

portant biologic processes. These additional pbennmena l o - r 
great value in overcoming the infections vhicb produce the . 
and no one supposes that the elevation of body tempcraiiirr i' 
the sole beneficial factor in the usual febrile reaction to infec- 
tion. It is thus not unreasonable to think that these addition.il 
reactions may play a role in overcoming neurosyphilitic intec- 
tions when malaria or U^phoid vaccine is used. 

Nevertlreless, on the theory that simple elevation of tlie 
bod}’^ temperature is sufficient in the treatment of neumsyphili-. 
certain “physical” methods have recently been employed to 
raise the temperature. In rapid sequence diathermy, inducto- 
thermy, and finally the “hypertherm” were utilized. More or 
less favorable results were reported in the treatment of general 
paresis, but the striking success of these “physical” methods 
in the treatment of gonorrhea lent an additional glamour to the 
procedure. All the “physical” methods depend upon the simple 
application of more heat to the body than can be dissipated. 
They all require highly complicated equipment and much 
technical skill, and hence involve considerable expense. They 
are, therefore, beyond the financial reach of many patients and 
are often not available at any price in many parts of the 
countr}^ Such “physical” metliods are, furthermore, dangerous, 
even in expert hands. 

Again, it appears to be more in accordance with the role 
played by fever in ordinary infections to use “biologic” 
methods, such as malaria or typhoid vaccines, in the treatment 
of general paresis. The good results obtained in the cases 
reported here, and in many other cases that might be cited, 
seem to indicate that the extremely high and prolonged tem- 
peratures necessary to obtain good results by the “physical” 
methods in general paresis are not necessary with malaria or 
typhoid vaccines. It is as if the parallel immunologic reactions 
which accompany fever produced by these “biologic” methods 
make excessively high and prolonged temperatures unnecessary. 

1 he cases reported here were successfully managed, finally, 
oecause the patients were persistently and thoroughly treated. 
They cooperated in the minutest detail and did not abandon 
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treatment as soon as definite improvement was achieved. The 
tendency of so many patients to discontinue treatment because 
of discouragement, financial inability to carry on, or even the 
physician’s indifference, is the greatest single factor in the 
failure so often encountered in the treatment of general paresis. 
Neurosyphilis is like diabetes mellitus in that the results of 
treatment depend first of all upon the intelligence and coopera- 
tion of the patient or his responsible relatives in follomng 
instructions. Given the combination of persistence on the part 
of the physician and interested cooperation by the patient or 
those responsible for him, and modern science can accomplish 
a great deal more in the treatment of general paresis than is 
generally supposed. 
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UWDULANT FE\rER 

History and Bacteriology.— UndulanV lever is primarily 
a disease of animals which may be transmiUed to man. The 
animals direct^ concerned are goats, cattle and swine. Tlic 
disease is not new, having been discovered in humans originalU 
on the island of Malta. Marston gave the first account of the 
clinical picture and postmortem findings under the name of its 
most striking symptom, ^Mediterranean remittent fever. Bruce 
(1887) discovered the causative organism in goats, naming it 
Micrococcus melitensis. The etiologic agent of infectious 
abortion in cattle was described by Bang (1897) who named 
it Bacillus abortus. Evans (1917) compared these two organ- 
isms and showed that they could not be differentiated mor- 
phologically, bacteriologically, or chemically. The isolation of 
B. suis from swine, similar to the above two, was first reported 
byTraum (1914). 

Epidemiology. — The spread of undulant fever has been 
demonstrated to occur in one of two ways, either through direct 
contact mth infected animals and meats, or through the in- 
gestion of contaminated dairy products. That butter, cheese 
and ice cream are a factor has been proved by the demon- 
stration of viable organisms in them in spite of their salt 
content and the lowered temperature at which they are kept. 
-Ml our cases could be traced directly to ingestion of unpas- 
teurized milk, to contact with infected cattle, swine, or goats, 
or infected carcasses. Two of our cases, a mother and son, 
came into direct contact with a goat. The mother, contracted 
her infection through drinking the unpasteurized goat’s milk 
and the son through playing with the animal. There were 14 
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males and 7 females in the group with the greatest number of 
cases occurring in the age group between twenty and forty 
years. This is in proportion to the findings in larger series. 
The duration was from three to eighty-eight weeks with the 
average at twenty-eight weeks. 

SYMPTOMS and SIGNS 

f^ever I///// ////////////// ////77] 

Sweating V/ ///////////// //TT, 

Chills V//////////////A 

Fatigue e weakness \// / / // /7V / / // /A 
Anorexia 1/////////77] 

Upper respiratory \/////////A 
Nocturia i///////777l 

Headache W//////7A 

Abdom. pain SZZZZZZZZ2 
Frequency !////////! 

Loss of weight \// 

Joint pain U/ //A 

Abdom. tenderness \/ ///////// //A 
Chest findings \/ /////// ///\ 

Palpable spleen I//////////I 
Inflammatory joints V/ ////// A 
Palpable liver I/////1 
Leucopenia 1////////////////1 

Positive ackSlatination l///////////////////// /// Ad 
Average duration — 28 weeks 

Fig. 41. — Relative frequency of symptoms and signs in our ca=cs of ur.du.an. 

fever. 

Symptoms. — In the past year on our various service^,. 
were able to observe 21 cases of undulant fever. The incuba- 
tion period of the infection is from five to twenty -one ( 
with the average reported at fourteen days. The onset of tne 
condition is usually gradual, though in some cases it may t;e 

Ml) Cook County Hospital. Chicoco. f’> Private practice o: Dr M..,. 

H. Sloan. (S) Private practice of Dr CI>de R Lardr, 
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nn^et was sudden, being characterized by (rank 
st:ras one hour, associated with iever_ and 
nil lasun & v^eakness were prominent 

Anorexia was marked to the extent that it is 
:™av responsible ior the pronounced loss of weight. That 
he <;enito-urinar^^ system suffers also, is indicated hy nocturia, 
ireouencv and albuminuria. Headache and abdominal pain 
are common and may be severe. Constipatipn occurred in 5 
and diarrhea in 3 of our cases. General muscle and joint pains 
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are common and joint involvement resembling that of rheu- 
matic fever is not uncommon. Sweating is a very prominent 
feature, the sweats are drenching in character and seem to 
have a peculiar sour odor. Epistaxis was noted in 2 cases. 
The fever is septic in character and of the daily remittent 
t3^e. It reaches a peak of about 105 and over a period of 
time shows waves and undulations that are responsible for the 
name of the infection. As the fever declines, the patient feels 
better and then a few days later a relapse occurs and the 
symptoms recur. Irritability and psychomotor phenomena are 
common. (One of our patients had a psychoneurosis with a 
depressive state diagnosed before his undulant fever. The 
psychoneurosis cleared entirely with the control of the un- 
dulant fever.) In general, the symptoms are those of a 
septicemia. 

Signs. — There is a paucity of physical findings. The 
patient when seen is quiet, apathetic and weak. His response 
is sluggish though he may not look acutely ill. Sweating 
is profuse and constant. There may be a few rales in the 
lungs usually found in the bases, slight impairment of reso- 
nance, and occasionally bronchial type of breathing in the 
lower portions or around the hilus. Because of these findings 
in the lungs, many of our patients were .r-rayed to rule in or 
out a pneumonia, bronchitis, or other lung condition. The 
.r-ray films consistently showed increased hilar markings and 
in some, actual increase in the density of the hilus glands. 
Some show'ed infiltration e.xtending from the hilus areas out- 
wmrd. The abdomen may be rounded and tympanitic. \ ol- 
untarj^ rigidity may be present because of underlying tender- 
ness. The spleen is usually palpable and tender. Occasionally 
the liv'er is palpable, at times much enlarged. Lsually tender- 
ness is elicited over some portion of the bowel. Swollen, pain- 
ful, tender, red joints resembling the inflamed joints seen in 
rheumatic fever are sometimes noted. These are usually tnc 
larger joints. There is little tendency for multiple or sequentia. 
involvement as is seen in rheumatic fever. The pulse is '.o- 
in proportion to the temperature. 

Laboratory Findings.— The urine is usually negative o’.- 
occasionally shows albumin in quantity from a trace to ' 

Blood culture for recover}' of the Brucella is a po-i.i''- 
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diagnostic procedure and occurs most frequently early in tr,^ 

disease. . 

Blood counts show a moderate secondary anemia wnh . 

leukopenia which may be as low as 5000 ^^hitc blnr.r cr . , 

cubic millimeter. The reduction m white cells is mainly in im 
poljTTiorphonuclear neutrophils with a relative 1\ mplmcv to;i.'. 
mainly in lymphocytes, the cells responsible bcinc the larce 
mononuclears. 

The specific diagnostic procedures are, in the order of tlicir 
importance, blood culture, agglutination lest, guinea-pig inocu- 
lation and skin test. Blood culture, when positive, is conclu- 
sive evidence of infection. The technical difnculties of culture 
and prolonged incubation do not tend to make this method 
practical as a quick diagnostic procedure. It should be done 
as a check on the clinical findings and other laboraton,- tests. 
Next and most practical is the agglutiitatiou test. This is per- 
formed in the usual manner and a minimum titer of I'.RO is 
mandatory^ for specific diagnosis. Normal persons sometimes 
show agglutination to the Brucella in titers below 1:S0. 
Nonspecific cross agglutination is sometimes found with the 
Bacterium tulareiise. Inoculation of the guinea-pig intraperi- 
toneally with blood or in the groin w'ith washed sputum, fecal 
extract, urine taken aseptically, or crushed tissue, will show 
the production of agglutinins in the guinea-pig’s blood after 
about five weeks. The skin test is performed like any other 
skin reaction, by the injection of 0.05 cc. of a dilute killed 
suspension of organisms intradermally. The reaction is read 
in twelve, twenty-four and seventy-two hours; positive reac- 
tion being noted by varying degrees of induration. No atten- 
tion is paid to reactive hyperemia. Induration is the cardinal 
sign in a positive reaction. Minor degrees of redness wall lead 
to confusion in interpretation in this reaction. 

In practice the agglutination test and the skin test are the 
easiest^ and quickest to perform. Care must be exercised in 
their interpretation, and results should, where possible, be 
checked by blood culture or guinea-pig inoculation. 

Therapy. The first thought and action in the therapy of 
this infection should be directed to prophylaxis. Contamina- 
tion of veterinarians, persons working in slaughter houses 
butcher shops, or coming in contact with infected animals or 
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cHrcasses can be prevented by the wearing of gloves, care in 
the prevention of lacerations, and cleanliness before eating. 
The absolute prohibition of the consumption of raw meat, 
blood, milk, etc,, by workers in the stock yards and dairy 
depots, is imperative. Veterinarians should use aseptic pre- 
cautions. It is of primary importance that milk from infected 
areas should be pasteurized before shipment to prevent spread 
to distant places. Also milk should be pasteurized before 
being made into butter, cheese or ice cream. Laboratory 
workers become infected despite every precaution, thus leading 
to the conclusion that infection probably takes place via the 
respiratory tract. Thus they should wear masks. Prophyl- 
actic vaccination has not been successful either in the animal 
or man. The eradication of the infection depends on the 
elimination of the source; that is, stamping out the disease in 
goats, cows, and pigs. 

The active treatment is symptomatic. It is the same a? 
that of any protracted fever. Bed rest, adequate fluid intake 
and adequate high caloric diet are essential. Good nursing h 
necessary. The fever should be controlled by sponging or 
hydrotherapy. Judicial use of antipyretics is indicated. 
Chills are cared for by external heat and the intake of fluids. 
Isolation of the patient in the ward or home should be done, 
certainly as regards stools, urine, sputum and articles used by 
the patient. This appears to be proper because of the excre- 
tion of the organism in these products although infection 
through human contact has not been proved. Joint pains and 
inflamed joints are cared for as in rheumatic fever. The 
bowels should be kept open. Headache may be relieved by 
one of the coal-tar analgesics. Stools and urine should be di.- 
infected and open abrasions on the skin of the attendant .should 
be covered. 

Specific therapy developed recently in the line of intra- 
venous antiseptics, serums, vaccines, and filtrates has been m- 
difierently successful. Intravenous mercurcchrome (22 cc. 0 ! 
a 1 per cent solution) and trypaflavine (0.20 Gm. intra- 
venously' once repeated ) have been used with no re=u!t^ or 
only slight benefit. Intravenous acriflavine (0.5 to 1 per cent 
solution) in the hands of Beattie and Rice gave_ 20 od rem.^ 
Others noted severe reactions. Xeoarsphenamine and n-o- 
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salvarsan have not been successfully used. Melhyhnr hr.-' 
(0.05 Gm. twice daily by mouth for two or three day.'^in c C'- 
sule) was only partially beneficial. Colloidal metals nay--, 
failed to control the disease. Hughes, in 1897. rep^-t-’d tn^ 
unsuccessful use of the following drugs: quinine, bi.-a -y.i). 
arsenic, hydrocyanic acid, carbolic acid, boracic acid. chlmirA . 
salol, aconite, colchicum, eucalyptus, turpentine, salicylic acid, 
antipvrine, antifebrin, phenacetin and resorcin. 

Hardy and his associates recommended therapy by m^ans 
of a heat-killed Brucella abortus vaccine, standardized at 2 
billion organisms per cubic centimeter. This vaccine is given 
by deep subcutaneous injection at three-day intervals, in 
average dosage of 0.25 cc. for 3 injections followed by 1 cc. 
injections. The first 1 or 2 of these are usually followed by 
reactions, but these gradually diminish as the course proceeds. 
Sometimes the site of injection becomes indurated. CXeil's 
vaccine is detoxified by treating the cultures with nitrous acid. 
The vaccine is standardized at 200 million organisms per cubic 
centimeter and given by subcutaneous injection in doses 
graduated from 0.5 to 5 cc. His patients, 5 in number, did not 
have reactions. Others have not had this experience. 

It seems more probable that the value of vaccine lies more 
in the intensity of the general reaction evoked than in any 
specific effect. The type of vaccine used, apparently, has little 
to do with the outcome. The toxic effect of vaccines also must 
be borne in mind. 


Huddleson and Johnson, in 1933, described “Brucellin.” 
It is a sterile bouillon culture filtrate prepared from all the 
varieties of Brucella. The patient is tested intradermally, 
with from 0.05 to 0.1 cc. for sensitivity to the filtrate. If 
negative, the recommended dosage is 4 intramuscular injec- 
tions of 1 to 5 cc. at three-day intervals. Injections are fol- 
lowed by an exacerbation of symptoms followed by a gradual 

-idered ^ be carefully con- 


O’Neil in 1933 treated cases with a goat antiserum r. 
duced by cultures treated with nitrous acid. Later Whe^ 
- eil and Joshay (1935) used antiserum produced in go 
by a formahn-kdled culture subsequently detoxified by nifre 
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acid. Dosage usually employed is 20 cc. per day for three 
days, given either intravenously, intramuscularly or subcu- 
taneously. Results have not been entirely satisfactory. The 
authors state: “. . . we consider the time of administration 
an important factor in successful therapy and think it advisable 
to use it early in the course of illness, preferably before the 
fourth month of the symptoms.” Human serum from recovered 
cases of undulant fever has been used with some success. Re- 
sults with antiserum are generally favorable but in most cases 
are only temporary. These temporary benefits are encourag- 
ing and lead to the conclusion that concentrated serum might 
be more efficacious. This type of therapy may be advocated 
for the acutely ill patient. Convalescent human serum is much 
less likely to produce an untoward reaction than are the various 
animal sera. 

Foreign proteins have been used as a therapeutic measure. 
These range from sterile milk, typhoid vaccine to specially 
prepared bacterial proteins derived from the Brucella. Re- 
sults depend more upon “shock” phenomena, than upon specific 
reaction, for amelioration of symptoms. 

Artificial fever as a mode of therapy is used. Fever of 
39° C. (102.2° F.) for three hours to 41.5° C. (106.7° F.) 
for five hours produced by high frequency oscillator or carbon 
filament lamp, has been beneficial. The number of cases so 
treated is small but favorable results support the contention 
that a febrile reaction is an important factor in combating the 


infection. 

Blood transfusion may be of benefit, especially in children 
and those patients who are anemic. (One of our patients be- 
gan a remission promptly after transfusion.) 

In summary we may say that there is no specific therapy 
for undulant fever. In some cases the various specific \-ac- 
cines, sera and filtrates seem to work well, but the re.su 1 1 .= are 
difficult to calibrate against nonspecific therapy. Combination.? 
of different t}T 5 es of therapy do not alter the course of the 
infection more than any one type alone. However, cornbina- 
tion of specific and nonspecific measures should be instituted 
on diagnosis, and the subsequent response should deterrnine 
its continuance one way or another. Each case is an individu-n 
problem and the treatment will rest on the rcspon.-e of tr.-. 
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individual patient to various measures demandfd Py ti- 

judgment of the physician. ^ 

Complications. — Complications that we enconnifrco 
undulant fever were arthritis, arthralgia, neuralgia, e ndr-aro;- 
Us and mvocarditis, adenitis, urosepsis, mcnmgismu^. phhluP^. 
hepatitis,’ persistent jaundice, pcr.'^istent weakness, and rAv,- 

rasthenia. _ . ... 

Differential Diagnosis. — The clinical diagnosis r.i iiw 

condition is difficult unless epidemiologic information is volun- 
teered. for there is nothing patliognomonic in the history and 
physical examination. The prime features that cause the 
patient to seek aid— fever and chill, drenching sweats or couch 
with expectoration of blood-streaked .'sputum — arc of such 
general nature as to be almost useless. Close detailed history 
and thorough examination are usually not done because the 
patient does not appear to be acutely ill or when done, the 
few factors that lead to suspicion of undulant fever are over- 
looked and the case is diagnosed as “cryptogenic fever." Tlie 
specific laboratory agglutination for undulant fever is over- 
looked when the Widal and agglutination for Bacillus paro- 
typliosus A and B return negative, One should not hesitate 
to seek laboratorj’^ aid in the diagnosis of this condition. If 
blood is being sent to the laboratory for agglutination for the 
h^phoid-dysentery group, agglutination with Brucella should 
also be requested. In the State health laboratorjq many scrums 
sent in for Wassermann and Kahn tests were titrated with 
Brucella organisms and w'ere found positive in many instances 
in low titer. Persistent fever, profound sweats, leukopenia, 
undulant type of fever curve, should call for an agglutination 
test for undulant fever. 

Conditions which may be confused with undulant fever 
unless definitely ruled out are typhoid, malaria, pulmonary 
tuberculosis, influenza, pneumonia, rheumatic fever, subacute 
bacterial endocarditis. The type of fever, absence of sweats, 
diarrhea, tympanites, toxic appearance, and demonstration of 
Baallus typhosus, oi B. paratyphosus, or positive Widal will 
differentiate txqihoid fever. Tuberculosis has so many points 
of similarity that differential diagnosis will probably rest on 
aboratory rpults, especially the x-ray findings. The regu- 
lariiy of chills, fever, and sweat, response to quinine, and 
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demonstration of parasites in the blood will distinguish malaria. 
Influenza is a loose term applied to many respiratory condi- 
tions and appears often as a tentative diagnosis for undulant 
fever. The appearance of toxicity, with flushing and cyanosis 
of the neck and upper thorax, injection of the conjunctiva and 
congestion of the pharynx, rapid onset, increase in respiratory 
symptoms and short course will help to differentiate it. Pneu- 
monia may at first be difficult, but absence of consolidation in 
the lobar type, and profound toxicity, rapid pulse, leukocytosis, 
and symptoms pointing directly to the respiratory tract will 
obviate confusion. Rheumatic fever can be differentiated by 
its acute onset and course, the tendency to affect more than 
one joint and its response to rest and salicylates. Subacute 
bacterial endocarditis may simulate undulant fever closely. 
Weakness, remitting fever, anemia, loss of weight are symp- 
toms common to both. Sweating may occur in subacute bac- 
terial endocarditis. An endocarditis may be caused by the 
Brucella. In undulant fever, when this does occur, differen- 
tiation will depend wholly on the results of blood counts, blood 
cultures and agglutination tests. Thus it is noted that un- 
dulant fever wdth its protean picture can be, and is confused 
with many diseases. In any patient suffering from a persistent 
fever, or from a persistent, minor, intractable upper respira- 
tory condition with leukopenia, and palpable spleen, especially 
with relative lymphocytosis, the possibility of undulant fever 
should not be overlooked, and laboratory aid sought for posi- 
tive diagnosis. 

The points so far brought out may be illustrated by the 
following cases: 


Case I. — S. S., white male, forty years of age, employed in the stock 
yards, was first seen July 30, 1934, complaining of fever of 102° F. lor tv.o 
days, chilis, weakness, stt’eating, sore back and a feeling as of a steel band about 
the body, and inability to rest lying down. There was a recent weight to--. 
There was no history of sore throat, of malaria or of tuberculous contact H- 
gave a history of migraine. On further questioning it was determined that 
drank unpasteurhed milk at the stock yards. ^ 

On primarj" physical e.vamination the only findings were a few ra.?. 1 - 
the upper left and lower left lung, and tonsillar debris. E-camination — 
peated on .August 6th, at which time besides the Jung findings there 
markedly enlarged and tender fiver, palpable spleen and a pe.-sistent 

Examinations of urine and stool were negative, brine culture s-j 
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staphylococci. Blood count showed 3,SSO,000 red cell:-, ' _ 
cent hemoglobin, and a diScrcntial of 61 per cent ^ _ 

cent small and 6 per cent large lymphocytes, and per cent 1:;-^: ■ 

Blood smear was negative for malarial parasites. Blood cultv:' - ■ , ■ 

for Brucella. .r-Ray of the chest showed prominent hilu'- ' 

sermann and Kahn tests were negative. Agclutinatirpn 1r-‘,s were - . . 

BaciUiis typhosus and B. paralyphosm on first examination, but p' .--.v,- I < 

for B. paratyphosus on September I5th, and later necativc, ?t.in t'-' i't ' 
dulant fever was positive. Test for Brucella was podtivc l:6ro. 

A diagnosis of undulant fever and migraine was made, and the p 
placed on symptomatic therapy, aspirin and quinine, for appro.Timat^ly 
month ndth no alleviation of symptoms. On Sejitembcr 9th, 10 ec. ca .. 
curochrome was given intravenously; on September )2th, a re. rii m'Tr jrr - 
chrome and gentian xdolct was given intravenously, and on S‘'p;tml»'r 1-th. 
10 cc. was given. The intravenous dyes caused marked reaction, but th^rr 
was no apparent benefit from them. One week later, September ,,r.d. the 
serum of O’Xeil was injected intravenously, 20 cc. the first d.iy. 1.' cc. the 
second and 10 cc. the third, a total of 50 cc. in three days. Thr p-.tirr,; 
became temperature free until October 1st, when a relapse occurred, lie w.i;. 
again put on symptomatic therapy. Neosalvarsan was given on November l.'th 
with no results. On November 16th the patient was transfused and from this 
point on became steadily better with loss of symptoms including the micr.ainc. 


Summary . — Because of the history of fever, chills, marked 
sweating, loss of weight and leukopenia and in the beginning, 
the absence of physical findings, blood ivas drawn for labora- 
tor\r tests. The positive agglutinations, blood cultures and 
skin tests made the diagnosis positive. Treatment ivas based 
entirely on the response of the patient. Blood transfusion 
apparently was the deciding factor. It is noteworthy tliat in 
the control of the undulant fever the patient’s migraine has 
cleared. 


Case U.— J. K., white male, forty-five years of age, by occupation a 
farmer, was seen in August, 1936, complaining of hacking cough with expec- 
toration of large amounts of blood-tinged sputum, fever of 103° to 104° F. 
and weekly chills. He also complained of profuse perspiration, fatigue, mus- 
cu ar aching, frequency of urination and nocturia. There was no history of 
milk'''''’'’' ‘“'’'^■■culous contact or of malaria. He did drink unpasteurized 

Except for a few rales in the lungs and a palpable spleen the physical 
Kaminauon was negative. The urine showed a trace of albumin, the sputum 
11 smT r’ and Kahn tests negative. Blood count showed 

^ differential of 62 per cent polymorphonuclears, 25 
P small and 7 per cent large lymphocytes, 3 per cent monocytes, and 

VOL. 2 2—17 



256 


ED'^TN W. PASSAEELLI, LEROY H. SLOAN 


demonstration of parasites in the blood will distinguish malaria. 
Influenza is a loose term applied to many respiratory condi- 
tions and appears often as a tentative diagnosis for undulant 
fever. The appearance of toxicity, with flushing and cyanosis 
of the neck and upper thorax, injection of the conjunctiva and 
congestion of the pharynx, rapid onset, increase in respiratory 
symptoms and short course will help to differentiate it. Pneu- 
monia may at first be difficult, but absence of consolidation in 
the lobar type, and profound toxicity, rapid pulse, leukocytosis, 
and symptoms pointing directly to the respiratory tract will 
obviate confusion. Rheumatic fever can be differentiated by 
its acute onset and course, the tendency to affect more than 
one joint and its response to rest and salicylates. Subacute 
bacterial endocarditis may simulate undulant fever closely. 
Weakness, remitting fever, anemia, loss of weight are symp- 
toms common to both. Sweating may occur in subacute bac- 
terial endocarditis. An endocarditis may be caused by the 
Brucella. In undulant fever, when this does occur, differen- 
tiation will depend wholly on the results of blood counts, blood 
cultures and agglutination tests. Thus it is noted that un- 
dulant fever with its protean picture can be, and is confused 
with many diseases. In any patient suffering from a persistent 
fever, or from a persistent, minor, intractable upper respira- 
tory condition with leukopenia, and palpable spleen, especially 
with relative lymphocytosis, the possibility of undulant fever 
should not be overlooked, and laboratory aid sought for posi- 
tive diagnosis. 

The points so far brought out may be illustrated by the 
follovdng cases: 

Case I. — S. S., white male, forty years of age, employed in the stoc/. 
yards, was first seen July 30, 1934, complaining of fever of 102’ F. for ti.o 
days, chills, weakness, sweating, sore back and a feeling as of a steel hand ahoj. 
the bod 5 ', and inability to rest lying don-n. There was a recent v.’eight Io-.j. 
There was no history of sore throat, of malaria or of tuberculous contact. H- 
gave a history of migraine. On further questioning it was determined that h. 
drank unpasteurized milk at the stock yards. ^ 

On primary physical e:ramination the only findings were a few ra.w 1 - 
the upper left and lower left lung, and tonsillar debris. E.zamination ..a. 
peated on .August 6th, at which time besides the lung findings there v-j - 
markedly enlarged and tender liver, palpable spleen and a penistent - 

Examinations of urine and stool were negative. Urine culture t-o 
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staphylococci. Blood count showed 3.8S0.030 red tclh, .c-j h ^ 

cent hemoglobin, and a differential of G1 per cent polyrr.-.rph-r ••' •'”= ■ -■ 

cent small and 6 per cent large lymphocytCLS and 3 per y.r‘ p,--: -;--- = 
Blood smear was negative for malarial parasites. Blood = ' ■y ';"' 

for Brucella. .v-Ray of the chest showed prominent hilus mfi’t'-p - 
sennann and Kahn tests were negative. Agglutination tf=l; were r'i'e : ■ . . 
Badihs typJiosiis and B. paralyphosus. on first examination. 1 ut p' o;--. i . 
for B. paralyphosus on September 15th, and later necatiec. 5'i.in . 
dulant fever was positive. Test for Brucella was positive l.o-p 

A diagnosis of undulant fever and migraine was made, and ih- r = ‘ r‘ 
placed on symptomatic therapy, aspirin and quinine, for approiirr.sP'y 
month with no alleviation of symptoms. On September 9th. 10 re, f : r'^r- 
curochrome was given intravenously; on September 12tli. r fr o) rr'^r'^'.r'- 
chrome and gentian \iolet was given intravenously, and on .‘''pPrr/l ■■■: 1-tb. 
10 cc. was given. The intravenous dyes caused marhed rc.iclion. 1 
was no apparent benefit from them. One weel: later, Septemb'^r .‘.'ad. tb' 
serum of O’Neil was injected intravenously, 20 cc. the firq day. 1.' cc tb^ 
second and 10 cc, the third, a total of 50 cc, in three day<. 7/:r 
became temperature jrce until October 1st, when a relapse occurred. He r..-:- 
again put on symptomatic therapy. Neosalvarsan was given on November 1,’tb 
with no results. On November 16th the patient was transfused and from thi'- 
point on became steadily better with loss of symptoms including the migr.ninr. 


Summary . — Because of the history of fever, chill.';, markcfl 
sweating, loss of weight and leukopenia and in the beginning, 
the absence of physical findings, blood was drawn for labora- 
tory tests. The positive agglutinations, blood cultures and 
skin tests made the diagnosis positive. Treatment was based 
entirely on the response of the patient. Blood transfusion 
apparently was the deciding factor. It is noteworthy tliat in 
the control of the undulant fever the patient’s migraine has 
cleared. 


Case n._J. K., ,vhite male, forty-five years of age, by occupation - 
armer, was seen m August, 1936, complaining of hacking cough with expec- 
toration of large amounts of blood-tinged sputum, fever of 103» to 104“ V 
and weeUy chills. He also complained of profuse perspiration, fatigue mus 
cu ar aching, frequency of urination and nocturia. There was nn L,’ 

„ ..b.,*.. 0, „ H. m 

omtoaiion „ if"" 

was negative, and Wassermann and Kahn tests ne i ^ sPutun 

U.500 leukocytes, ivith a diSerential of 62 per JeTn , 
per cent small and 7 per cent large lympho^tes 3 per cent"'' '' 

von. 22—17 iPonocytcs, anc 
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1 per cent eosinophils. Blood smear was negative for malarial parasites. .r-Ray 
of chest showed a marked increase in the density of the hilus glands. Agglu- 
tination tests were negative for Bacillus typhosus, B. paralyphosus A and B, 
but positive, 1:320, for Brucella. 

The diagnosis was undulant fever. The patient was treated by a course 
of subcutaneous injections of vaccine. Following this he stated that the symp- 
toms had subsided except the muscular aches. Urine at this time^was negative, 
there was less density in the hilus areas, but slight fever still persisted. 

Summary . — The suspicion of undulant fever in this case 
was based on the fever, chill and sweating, and was diagnosed 
on the results of laboratory tests. Malaria and tuberculosis 
had to be ruled out. 

Case m. — ^A. T., colored housewife, twenty-six years of age, was admitted 
to the Cook County Hospital on September 4, 193S, with a diagnosis of sus- 
pected pyelitis. She complained of fever, chills and sweats coming on about 
noon, w'ith an afternoon rise in temperature, frequency of urination and noc- 
turia. No history of malaria and no tuberculous contact. 

On physical examination the principal findings were increased bronchoves- 
icular breath sounds over the right apex, palpable spleen, tenderness in right 
upper abdominal quadrant, and the liver palpable 1 fingerbreadth below the 
right costal margin. Urinalysis revealed albumin 1 -f and a few pus ceils. 
Stool and sputum examinations were negative. Blood count showed 3,230,000 
red cells, 3250 leukocytes, 70 per cent hemoglobin and a differential count of 
52 per cent polymorphonuclears, 42 per cent large lymphocytes, 5 per cent 
monocytes, and 1 per cent Turk cells. Blood smear was negative for malarial 
parasites. Blood culture gave a growth in subculture on Herrold media of 
pure culture of gram-negative cocci and bacilli. x-Ray of the chest showed 
increase in the right hilus markings. Urine and stool cultures were negative 
for typhoid-dysentery group. Agglutination tests were negative for Bacilhu 
typhosus, but positive 1:1280 for the Brucella group (abortus). 

The diagnosis was undulant fever. A vaccine was prepared at the L'm- 
versity of Illinois and given in doses of 0.25 cc. (3 billion organisms per cubic 
centimeter) intramuscularly every three to four days. The temperature gener- 
ally rose. On entrance (September 4th) it was lOl I" F., with a pulse rate 0 
124 and respiratory rate 26. On the 7th, temperature was 102.6 F., pul-e tO. 
and respirations 20. Temperature then dropped. The vaccine therapy v.a. 
continued and the patient felt so much better that she insisted upon leavin- 
the hospital and was discharged on release, October 10, 1935. 

Case rV. — E. J., a white male, thirty-five years of age. by occupation^ 
acetylene welder, was admitted to the Cook County Hospital, .\farch 1 3. 1 r ^ 
with a diagnosis of lobar pneumonia. He became ill one month prior 
mission with headache for one week and chest cold which perd-ted to 
entrance. He had a cough with scanty expectoration of grayi-h sputu.-n, — - 
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two weeks prior to admission a chill and fcvtr b'-tin:^on' ^ 

and had lost 35 pounds since the onset of the symptom-- _ 

admission he had a diarrhea, passinc 3 or 4 stoob a dr.-. ’’ •■''J ' ' ' 

one week, and nocturia twice niehtly. Histon- olh^ rr.-y': "f' r-'r'^. 

On physical examination temperature wa= IdA' F. 'Pi. * 

tions 32, and blood pressure 116 SO. Toncue wa'- roiPd 
was slightly increased in both lung bases, with duln'-- in thr p - 
one third of the thorax and moist talcs throuchnut both h;nr= r'd r- 
rales at the apices posteriorly. The abdomen was sliahtly i-ji^PrcH '' ' ' 
panitic, with slight tenderness in the lorver half, and a pu^.-.i^'.i' ■ '■ 
spleen. 

The impression was tuberculous pneumonia, tubcrculoir- r.: 

typhoid, influenza and lobar pneumonia to be ruled out. 

Urine, stools and sputum were negative. Wassermann fe-t r/r;*;".- 
Urine and stool cultures were negative. Blood count showed 4.'oari'n t't f '. 
hemoglobin 90 per cent, 6230 lcukoc\-tcs, with a differential of 46 j,.-: tr~'. 
poljTnorphonuclears, 47 per cent large lymphocytes, and 7 per rrnt rr.T,' 
r-Ray of the chest showed slight infiltration cxtcndinc from the tieh! hd •• 
region. Blood smear was negative for malarial parasites. .Acclulimtion 
were negative for Bacillus typhosus, but positive for Brucella tbrnurb I I.'-' 

The patient continued with a septic type of fever and protu''- jwc.atir.r. 
He was comfortable though listless and drowsy. The highest icmpri.aturc w,-,- 
104.8° F. Therapy was nonspecific, but followed generally tlic pnrumnnir 
routine. The patient was discharged on April 16lh in pood condilion after a 
period of normal temperature. 


SUMMAKK 


Undulant fever is a disease caused by infection with one 
of the specific types of Brucella, melitensis, abortus or suis. 
Clinically the condition is manifested by protracted fever, 
chills, sweats, possibly some upper respiratory^ symptoms, 
slow pulse, palpable liver and spleen, leukopenia, and lo.^s of 
weight. The paucity of pathognomonic signs or symptoms 
makes clmical differentiation difficult. Recovery of the causa- 
ve orgamsm by blood culture, positive specific agglutination 
test, and positive skin test will make a positive diagnosis 

of tWb “dividual problem both from the viei4’point 

of the physician and the response of the patient. 




CUMULATIVE INDEX 


Abdominal migraine, Jan., 140 
Abruptio placentae, treatment in 
home, Jan., 208 

Abscess of liver, amebic, pulrnonart 
disease secondary to, Jan., 27 
Acid-base changes of body, Jan,, 226 
Acidosis, Jan., 223 

Adenoma of pituitary, basophilic, 
Jan., 166 

Adiposis dolorosa, Jan., 171 
Adrenal obesity, Jan., 172 
Alkali excess and deficit, Jan., 226, 
229 

therapy in peptic ulcer, alkalosis 
from, Jan., 223 
Alkalosis, Jan., 223 
Amebiasis, pulmonary’ disease sec- 
ondaiy to, Jan., 27 
Appendicitis, acute, differentiated 
from pneumonia, Jan., 52 


and 


examination, J'.-;., 


Basofhilic adenoma of pituitary 
Jan., 166 

Basophilism, pituitary, Jan., 165, 166 
Bladder, infections of, Jan., 191 
Blood transfusion. See Transfusion. 
Bouillon filtrate, gonococcus, in gon- 
orrhea, Jan., 181 
Bowel distress, Jan., 140 
functional, Jan., 139 
Bronchitis, amebic, Jan., 27 
Bronchophony', whispered, in pneu 
monia, Jan., 46 

Bronchopneumonia differentiated 
from lobar type, Jan., 51 
Bronchus, carcinoma of, primary, 
Jan., 123 

Brucella abortus vaccine, Jan., 253 
Brucellin, Jan., 253 
Brucellosis. See Undulanl fever. 
Bullowa’s nasal catheter for giving 
oxygen, Jan., 94 

Burgess open ty'pe oxy-gen tent, Jan., 
93 


Carbonic acid cxc''-- 
Jan., 226 

Carcinoma of lung, primar;.-. Ja- 
12.3 

pbv.sical 
i.34 

symptoms, Jan., 134 
Cathartic colitis, Jan., 139 
Childbirth. Sec Labor. 

Colitis, cathartic, Jan., 139 
functional chronic, Jan., 140 
mucous, Jan., 139 
spastic, Jan., 139 

Colon, functional disturbance of 
Jan., 140 

irritable, Jan., 1-10 

Complement fixation lest in gon- 
orrhea, Jan., 188 

Corbus-Ferry bouillon filtrate in gon- 
orrhea, Jan., 181 
Cushing’s syndrome, Jan., 166 
Cystitis, Jan., 191 
interstitial, Jan., 194 


Delirium tremens differentiated from 
pneumonia, Jan., 52 
Delivery, management in home, Jan., 
197 

normal and operative, equipment 
needed, Jan., 211 
Dercum's disease, Jan., 171 
Diarrhea, acidosis of, Jan., 229 
Diathermy, medical, in pneumonia, 
Jan., 61 

Diet in irritable colon, Jan., 145 
in obpity in children, Jan., 173 
Dilatation of stomach, postoperative, 
Jan., 224 

Diverticulum, Meckel’s, Jan., 159 
Duodenal ileus, postoperative, Jan., 

Dystrophy adiposogenitalis, Jan., 167 


C.tRBOx dioxide inhalations in pneu- 
monia, Jan., 87 


treatment, 


Empvema in pneumonia, 
Jan., 61 
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CUirUlATR^ INDEX 


Ergonovine in postpartum hemor- 
rhage, Jan.; 205 

Extra-uterine pregnancy, diagnostic 
errors, Jan., 213 


Fever therapy in taboparesis, 
methods, Jan., 244 
in undulant fever, Jan., 254 
Frohlich’s syndrome, Jan., 167 
Functional bowel, Jan., 139 
symptoms, Jan., 141 
treatment, Jan., 144 


Gastric neurosis, Jan., 140 
tetany, Jan., 224 

Gastro-intestinal pathology in in- 
fancy, Jan., 153 

General paresis, treatment, Jan., 233 
Glucose and saline administration in 
postpartum hemorrhage in home, 
Jaji., 205 

Gonadal obesity, Jan., 171 

hormone therapy, Jan., 178 
Gonadotropic hormone in obesity in 
children, Jan., 177 
Gonococcus bouillon filtrate in neis- 
serian infections, Jan., 181 
Gonorrhea, complement fixation test, 
Jan., 188 

serological control by means of 
bouillon filtrate (Corbus-Ferry), 
Jan., 181 

Growth hormone in obesity in child- 
ren, Jan., 177 


Heart involvement in influenza, 
Jan., Ill 

treatment, Jan., 119 
Hemorrhage, postpartum, manage- 
ment in home, Jan., 201 
Hepatization in pneumonia, Jan., 14 
Hunner's ulcer, Jan., 194 
Hypertrophic pyloric stenosis in in- 
fants, Jan., 153 

Hypothyroidism and obesity in child- 
ren, Jan., 163, 176 


Ileus, duodenal, postoperative, Jan., 
224 

Indigestion, ner\ous, Jan.. 140 
Infantile paralysis. See Poliomyelitis. 
Influenza, heart involvement in, Jan., ‘ 

111 I 

treatment, Jan., 119 I 

Intussusception, Jan.. 156 
Irritable colon, Jan., 140 I 


Juvenile paresis, Jan., 240 


Labor and its complications, man- 
agement in home, Jan., 197 
normal and operative, equipment 
needed, Jan., 211 

Laennec’s rales in pneumonia, Jan., 
46 

Laurence-Biedl syndrome, Jan., 171 

Leukocytic infiltration in pneumonia, 
Jan., 14 

Liver, amebic infection, pulmonarj’ 
disease secondar>’ to, Jan., 27 

Lobar pneumonia. See Pneumonia. 

Lung, carcinoma of, primary, Jan., 
123 

physical e.xamination, Jan., 134 
symptoms, Jan., 134 
disease of, secondar>’ to amebiasis, 
Jan., 27 


Malta fever, Jan., 247 
Massive collapse of lung, and pneu- 
monia, Jan., 54 

Meckel’s diverticulum, Jan., 159 
Mediterranean remittent fever, Jan., 
247 

Meningitis complicating pneumonia, 
Jan., 52 

Migraine, abdominal, Jan., 140 
.\Iucous colitis, Jan., 139 


Xeisserian infections, serological con- 
trol by means of bouillon filtrate 
(Corbus-Ferry), Jan., 181 
Nephritis, acidosis of, Jan., 230 
Xerv'ous indigestion, Jan., 140 
.Neurosis, gastric, Jan., 140 
Ncurosyphilis, treatment, Jan., 233 

Obesity, adrenal, Jan., 172 
endogenous, Jan., 161, 162 
e.xogenous, Jan. ,161 _ 
gonadal, Jan., 171, 17S 
heroditar>- factor, /an., 16- 
hypothyroidism and, /an , I6i, I'O 
in children, /an.. 161 

dietaiw management, /an .li 
endocrine therapy, /an , 1'6 
pancreatogenic, /an., 1<2 
pituitary, /an., 16^, 1 
thvropituitar>', /an ,00 
Obstetrical comphc-ation-, m.-ic-i.r- 
ment in home, /an . 19, 
Oropharvngeal in.ulilation of ox;.;-' -. 
Jan.. 90 
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Oxj’gen administration, Jau., SS 

by double nasal cannulae or 
catheter, /an., 93 _ 
by orophart’ngcal insufflation, 

Jan., 90 

by tent, Jan., 89 

Burgess open typo, Jnn., 93 
in pneumonia, Jan., 75, 85 
want in pneumonia, Jan., 79-83 

Packing uterus and vagina in post- 
partum hemorrhage in home, Jan., 

203 " 

Pancreatogenic obesity, Jan., 172 
Paresis, general, treatment, Jan., 233 
bv fever thcrapv, methods, 

' Jan., 244 
juvenile, Jan., 240 

Peptic ulcer, alkali therapy, alkalosis 
from, Jan., 223 

Pericarditis, acute, and pneumonia, 
Jan., 54 

Perineorrhaphy in postpartum hemor- 
rhage in home, Jan., 204 
Pituitap.’ adenoma, basophilic, Jan., 

166 ^ _ 

basophilism, Jan., 165, 166 
extract in postpartum hemorrhage, 
Jan., 205 
obesity, Jan., 165 
with hypothiToid obesitv, Jan., 
170 ■ 

therapy in obesity in children, Jan., 
177 

Placenta praevia, treatment in home, 
Jan., 208 

retained, treatment in home, Jan., 
207 

Pleurisy secondary to amebiasis, 
Jan., 28, 29 

with effusion, and pneumonia, /aw., 
53 

Pneumococcus cultures and typing, 
/aw., 22, 48 

Pneumonia, animal experimentation, 
Jan., 3 

carbon dioxide inhalations in, Jan., 
87 

circulatory failure in, Jan., 77, 78 
cultures in, Jan., 22 
diagnosis, Jan., 45 
anatomic, Jan., 45 
differential, Jan., 50 
in childhood, Jan., 55 
early, Jan., 19, 21 
from standpoint of prognosis, 
Jan., 48 

diathermy in, medical, Jan., 61 
empyema in, treatment, Jan., 69 


Pneumonia, in rhddh'‘j'''l. 
diagno?i=. /o’;., 
infecting ag'n!. Jnn.. <• 

Latnnec'=^ rale- in. Jnn.. 

mechanism r.f flip, n','"; e: 

I Jan., 11 

mode of d^ath in. Jn--. . 7- 
o( extension. Jnn.. V' 
oxygen therapy. Jnn..^ i.= . v- 
method', Jan.. ^ ■ 
want in, Jnn.. 70-‘'t 
pathngene'is. Jan.. 3 
physical findings. Jnn.. lO, 21. 49 
confusing. Jan., 53 
predisposing factors in ho-t. Jnn .J> 
pulsc-re'piration ratio in, Jr,-... 4i 
respiration in, Jan., 79 
roentgen r.ay examination. Jan., 22 
route of infection, Jnn., 7 
scrum therapy, Jan., 23 
sputum study in, Jan., 11, 4^ 
stage of edema, Jnn., II 
of hepatization, Jan., 14 
of leukocytic infiltration, Jan., 1 5 
of rc.'olulion, Jnn., 15 
symptoms, Jnn., 19, 21, 46 

c.xaggcratcd, differential signific- 
ance, Jon., 52 
toxemia in, Jan., 49 
tuberculous, acute, difTcrentiated 
from lobar type, Jan., 51 
typing, Jan., 22, 48 
unresolved, bronchoscopic aspects, 
Jan., 97 

"walking," Jon,, 46 
whispered bronchophonv in, Jan., 
46 

Poliomyelitis prevention, zinc sulfate 
intranasal spray in, Jan., 107 
[ Postoperative dilatation of stomach, 
Jan., 224 

I Postpartum hemorrhage, manage- 
ment in home, Jan., 201 
Pregnancy, extra-uterine, diagnostic 
errors, Jan., 213 

Pulmonary congestion and pneu- 
monia, Jan., 53 

infarction, and pneumonia, Jan., 53 
Pyloric stenosis, hypertrophic, in in- 
fants, Jan., 153 

Pylorospasm in infants, Jan., 154 

I RSles, crepitant, in pneumonia, Jan 
46 ■’ 

Residual urine, causes of, Jan., 193 
Resolution in pneumonia, Jan. 15 
Retention of placenta, treatment in 
home, Jan., 207 

Reticulo-endothelial system, Jan., 181 
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Roentgen examination in pneumonia, 
Jan., 22 


Serusi therapy in pneumonia, Jan., 
22 

Sex hormones in obesity in children, 
Jan., 177 

Spastic colitis, Jan., 139 

Sputum study in pneumonia, Jan., 
22, 48 

Stenosis, pyloric, hypertrophic, in in- 
fants, Jan., 153 

Stomach, dilatation of, postoperative, 
Jan., 224 


Taboparesis, treatment, Jan., 233 
Tamponade, uterine, in postpartum 
hemorrhage in home, Jan., 203 
Tetany, gastric, Jan., 224 
production of, Jan., 226 
Thyroid hypofunction and obesity, 
Jan., 163 

therapy in obesity in children, Jan., 
176 _ 

ThjTopituitarism and obesity, Jan., 
170 

Thyrotropic hormone in obesity in 
children, Jan., 177 


Toxemia in pneumonia, Jan., 49 
Transfusion in postpartum hemor- 
rhage in home, Jan., 206 
Tuberculous pneumonia, acute, dif- 
ferentiated from lobar type, Jan., 
51 

Typhoid fever therapy in tabo- 
paresis, Jan., 244 


Ulcer, Hunner’s, Jan., 194 

peptic, alkali therapy, alkalosis 
from, Jan., 223 
Undulant fever, Jan., 247 

differential diagnosis, Jan., 255 
treatment, Jan., 251 
Urine, residual, causes of, Jan., 193 
Uterus, packing in postpartum hemor- 
rhage in home, Jan., 203 

Vomiting, alkalosis due to, Jan., 224 

AVhispered bronchophony in pneu- 
monia, Jan., 46 

Zinc sulfate intranasal spray in 
poliomyelitis prevention, Jan., 10/ 
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ALLERGY AS A FACTOR IN GENERAL MEDICINE 
Russell L. Haden’ 


The physician must know and treat many diseases. There 
are, however, very few fundamental factors or common denomi- 
nators on which the production of these diseases depend. Thus, 
manjf infectious diseases are recognized, all of which depend 
finalty on one common denominator, the action of a micro- 
organism. Other important fundamental factors are tumor 
growth, abnormalities of the internal secretions, and disturb- 


ances in nutrition. 

Most disease, in the last analysis, is the result of chemical 
action in the body tissues. Bacterial injury is largely chemical 
from poisonous substances produced by the bacteria; endocrine 
and nutritional disturbances are entirely chemical. In consid- 
ering all disease, it is just as important to evaluate the suscepti- 
bility of tissues to reaction as it is to recognize the agents 
immediately responsible for the reaction. The clinical picture 
represents the algebraic sum of the actmty of inciting agents 
and the reactivity of the tissues. Thus an alteration in struc- 
ture or function produced by some substance depends to a large 
extent on the susceptibility of the tissues concerned to the 
toxic agent. The great clinical variation observed in infectious 
diseases has long been recognized. With an equal dose of some 
specific causative organism, one individual may become very 
ill and another have relatively little trouble, due to differences 
in the reaction of the tissues to chemical substances produced 
by the invading organism. 


.Mler^^ belongs in the small group of common denomina- 
tors of disease. The word designates a state of altered or 
abnorma reactmty of tissues to stimuli or allergens This 
abnorma luT^ersusceptibility results in disturbances of struc 
turc or tacbon of bssoes peculiar to the affected individuat 
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when exposed to certain substances. The symptoms and signs 
of conditions due to the allergic state are almost entirely 
dependent on a spasm of smooth muscle and an alteration in 
the permeability of blood vessels which allows fluid to transude 
into tissues. There may be a hy^jersusceptibility to substances 
to which tlie normal individual is not sensitive at all or a reac- 
tion all out of proportion to the dose or toxicity of some sub- 
stance to which a normal person does react. It is conservatively 
estimated that 10 per cent of all individuals show such hyper- 
sensitiveness so the allergic state must frequently be considered 
as a possible explanation for clinical phenomena. 

Allergy is thought of especially in relation to a small group 
of diseases in which there is hypersensitiveness to ordinarily 
innocuous agents so that exposure to these substances produces 
marked spasm of smooth muscle and transudation of fluids into 
tissues. The classic examples are bronchial asthma in which 
spasm of the musculature of the bronchioles occurs, seasonal 
hay fever in whicli transudation of fluids from the nasal mucous 
membranes occurs in response to the irritation of pollen grains, 
hives, in which, as a result of changed permeability, fluids pass 
through the walls of the blood vessel into surrounding tissues 
with the production of a wheal. More recently, the group of 
true allergic diseases has been gradually enlarged to include at 
least some of other symptom-complexes such as migraine, 
epilepsy, spastic colon, perennial rhinitis, and cyclic vomiting. 
In most of this group, some agent or allergen which is harmless 
to nonallergic persons produces the symptoms. 

Heightened susceptibility or allergy may also play an 
important part in the clinical picture of conditions due to 
agents which uniformly produce disease regardless of hyper- 
sensitiveness. Here we include the pathogenic bacteria. For 
instance, allergy is being considered more and more in evalu- 
ating the structural changes produced in tissues by the tuberc e 
bacillus. Allergy must be thought of in a much wider group 
of clinical states than the so-called “allergic diseases.” A person 
who is allergic to ordinarily harmless agents is apt to be more 
sensitive than normal to many or all toxic agents.^ Thi^ 
well illustrated by the leukopenia due to amidopyrnine o ten 
associated mth ulceration of the throat (agranulocytic angin- 
Patients u-ith this condition are almost uniformly allergic to 
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many substances. The bone marrow reacts abnormally to th^ 
drug because of InTDersensitivity. Many similar C7:arup.f-' 

could be cited. • i 

This sjTiiposium has been prepared to stress the clinical 

importance of allerg}' in Uie production of human disease. Nu- 
merous diseases and conditions in which the h\'pcr.'Cn.'iti%c 
state is the most important factor and the clinical picture 
resulting from tlie tissue reactions to allergens are illustrated. 
The altered reaction of the patient is the important funda- 
mental factor since the offending substances produce no or le^s 
trouble in the nonsensitive indi\'idual. The wide variety of 
diseases and clinical conditions discussed in this group of papers 
emphasizes that allergj' may concern everv^ organ and almost 
ever\^ tissue of the body. The list could be greatly increased. 

ft would be most valuable to understand why a person 
becomes allergic and to be able to evaluate the fundamental 
chemical changes on which the hjqDersensitiveness depends. 
We know relatively little about basic factors entering into the 
acquirement of the hj'persensitive state. The chemical changes 
which determine the altered tissue reactions must take place 
before a person can react abnormally to something to which he 
is exposed. Inheritance is most important. A person does not 
inherit hay fever but does inherit a chemical state which 
determines that he will acquire the hypersensitivity to pollen 
after being exposed to it. The allergic state can also be entirely 
acquired mthout apparent cause. The development of hjqrer- 
sensitiveness must be influenced by the level of metabolic 
activity, the state of the gastro-intestinal tract which deter- 
mines the manner in which food is digested as well as ab- 
sorbed, endocrine function, and the balance of the nervous 
mechanism. Time will certainly evaluate the role of influenc- 
ing factors. 


At present, the treatment of the allergic states is largely 
based on removal of contact with the offending allergens and 
specific desensitization. Not infrequently, however, the patient 
IS hypersensitive to so many substances that specific removal 
or desensitization is impossible. Here the whole picture mS 
depend on some fundamental alteration in the diemistrv S 
tissues which might be amenable to treatment if 
most logical approach would be to fundamentally change the 
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reactivity of tissues. This is dependent, however, on learning 
more about the chemical state on which allergy rests. 

CONCLUSIONS 

Allergy represents a most fundamental factor in the clinical 
picture of disease. It determines the type and degree of reac- 
tion to many substances which ordinarily do not produce 
disease as well as some pathogenic agents. 

A person who is h3^ersensitive to one substance usually 
reacts abnormally to many since the allergic state represents 
altered tissue chemistry. 

In almost every clinical problem, we must consider height- 
ened susceptibility as a factor in the patient’s disease. 

It is just as important to evaluate factors influencing the 
allergic state as the hypersensitivity itself. 
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INVESTIGATION OF THE PATIENT WITH ALLERGY 
C. R. K. Johnston 


The diagnosis of most allergies presents no particular difti- 
cultjE In manj^ cases, the patient or his friends have ahead) 
determined the diagnosis and the allergist is consulted in an 
attempt to find the specific etiologic agent or agents, in order 
that relief may be obtained by eliminating these from the 
diet or environment. Therapeutic results depend largely on the 
degree of success in establishing these causative factors. 

The importance of allergy, both to the general practitioner 
and the specialist, is rapidly becoming apparent. Various es- 
timates reveal that from 7 to 10 per cent of the population 
suffer from one or more definite manifestations of allergy, 
while a much larger number of persons have experienced at 
some time in their lives a temporary or minor allerg\f which 
often is difficult to elicit except by careful questioning. Chil- 
dren form a large proportion of the allergist’s practice. 


The list of diseases due to allergy is still growing and the 
right of some for inclusion is open to question. None wall 
dispute that true hay fever, allergic or vasomotor rhinitis, 
allergic bronchitis, and the great majority of asthmas are dis- 


tinctly of an allergic nature. Probably most cases of migraine 
and many case of atopic eczema (especially in children), 
urticaria, and angioneurotic edema are due to food or some 
other allergen. The incidence of gastro-intestinal allergy is 
less definite, but it is probably common in childhood, especially 
in the form of cyclic vomiting, and it may be responsible for 
the occurrence in persons of any age of canker sores, “dys- 
pepsia” (bloating, belching, epigastric distress, heartburn etc! 

anorexia, nausea and vomiting, diarrhea, mucous colitis at 
dommal pam. and rarely bleeding from the gastro-inteiinal 
tract, constipation, and pruritns ani. Claims are made that 
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some cases of epilepsy, purpura, erythema multiforme, Meni- 
ere s disease, and rarely dysmenorrhea and pain in the urinary 
tract can also be explained on a basis of allergy. 

Confronted by a problem of doubtful etiology, we may 
apply certain diagnostic criteria. These are well summarized 
by Rackemann:^ 

“1. A presenting symptom which can be explained by 
smooth muscle spasm or by increased capillary permeability. 

“2. The occurrence of one or several other manifestations 
of allergy. 

“3. A positive family history of allergy. 

“A. The presence of positive skin tests. 

“5. The presence of a blood eosinophilia.” 

The greater the number of the above characteristics that 
are present in a given case, the stronger is the indication that 
allergy must be considered as a factor in the patient’s symp- 
toms. The response to epinephrine furnishes a useful thera- 
peutic guide in many cases. 

Once it has been determined that the problem is of an 
allergic nature, the next step is to attempt to find the specific 
causative or exciting factor or factors. For this purpose, we 
have recourse not only to the usual methods of history, physical 
examination, and laboratory tests, but also to specific skin and 
other tests for allergens, therapeutic trial, and certain special 
examinations when indicated. 

THE HISTORY 

The value of a detailed history in problems of allergy is 
generally recognized. Swineford" says, “It is our belief that 
properly taken histories, properly evaluated, are of little 
value than the more spectacular skin tests in the management 
of any large series of allergic manifestations.” The necessity 
for determining the specific e.xciting factors must be constant y 
borne in mind w^hile the patient is being questioned. . . . , 

A knowledge of the mode and date of onset of the initia 
attack often ydelds valuable clues. If all the attacks are simi ar, 
the history^ of a typical one is sufncient. but frequently t e 
sequence of events is helpful. It should be dctemined whether 
the attacks are seasonal or perennial as this is importanyn 
cases of rhinitis, bronchitis, and asthma. Many patients re e. 
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to their nasal sjanptoms as “colds” and it sometime? requHC? 
careful study to determine whether these are true infcclion.' <-,t 
recurring attacks of nasal allerg^^ The appearance of_ the 
mucous membranes during a typical attack readily ditferentia iC; 
the two; the pale, swollen turbinates of the patient vnth 
allergic rhinitis are in marked contrast to their inflamed appear- 
ance in cases of bacterial infection. The predominance oi 
eosinophils in tlie nasal secretions also substantiates the diag- 
nosis in cases of allergy'. 

The time of day when symptoms occur should be noted. 
The duration of the attacks, their frequency and severity, and 
the effect of medication also give further information. The 
degree of relief between attacks is of considerable prognostic 
value. Careful inquiry may reveal some precipitating or aggra- 
vating factors. Thus, an attack of asthma may follow an infec- 
tion, such as a cold, or exposure to house dust, animal pels, 
the use of cosmetics, or ingestion of certain food. Climatic 
conditions such as moisture, dryness, or ndnd may be important 
and physical agents such as heat and cold may have some 
relation to the attacks. 


The environment and occupation of the patient sometimes 
are responsible for the exciting factors. This can readily be 
appreciated in the case of a farmer, for example, whose con- 
tact with horses, dogs, chickens, cows, and grain dust presents 
a marked contrast with that of the beautician who comes in 
contact with orris root and tobacco fumes. Inquiry should be 
made as to the length of time the patient has resided in his 
present quarters and the effect of any recent change. The 
house furnishings demand special attention, particularly those 
of the bedroom, for about one third of a patient’s lifetime is 
spent in that room. The presence of rugs and carpets, the type 
of bedding, the upholstery of the furniture, the curtains, toys 
and unnecessary fixtures should be considered as possible 
allergens. 


The effect on the patient’s symptoms of a vacation or a 
change in habite or environment often furnishes a clue A 
perennial rhinitis is frequently aggravated when a student re- 
•turns to school m the fall or when hot-air heating is begun 

ladenff ^v^r or asthma may follow shortly after^the 
pat,™ moved from one secUon of the country to anotht 
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Migraine headaches, which were absent while the patient was 
on an extended vacation, may recur when he returns to his 
former work. 

A history of any manifestation of allergy in the past should 
be carefully sought. Hay fever or perennial rhinitis frequently 
precedes the onset of asthma. When an adult with allergy 
presents himself for examination, inquiry must be made con- 
cerning a history of digestive upsets, eczema, or hives during 
childhood. If carefully analyzed, infections and colds may 
prove to be manifestations of a previous allergy. The history 
of operations, intercurrent infections, or hospitalization for 
any cause may be important. It is often observed that asthma 
is relieved for some time after a fever or a period of time in the 
hospital. 

The general health of the patient deserves attention and 
a careful systemic review should be made. Inquiry regarding 
the usual symptoms of all the more common allergies should 
be made in an effort to elicit others which may be denied on 
direct questioning. The presence of anemia, hypometabolism, 
increased nervous tension, malnutrition, foci of infection, faulty 
dietary habits, menstrual irregularities, and inadequate rest 
are, factors of importance that should be treated if one is to 
achieve the best results from therapy. A history of cough, 
headache, or constipation should lead one to question the 
patient regarding medications used for their relief, w'hich may 
throw suspicion on drug sensitivity. Allergy to such w'dely 
used remedies as phenolphthalein and aspirin is probably more 
common than is generally supposed. 

A positive family history of allergy forms a very useful 
criterion in doubtful cases, although a negative history is not o 
great significance. Investigation of the “family tree” shou 
include four generations: the grandparents; the parents, unc e^ 
and aunts; brothers, sisters and cousins; children, nephevo 
and nieces. The patient should be carefully questioned abou 
each of the manifestations of allergy which may have occurre 
in any of these relatives. A family history- of frequent ‘xatarrh 
should lead one to suspect allergic rhinitis. On the other han . 
“eczema” may- be used to refer to many types of skin lesion^ 
which are not classified as allergic dermatitis. 



DsnrESTIGATION OF THE PATIENT WITH AUEPE-Y 
THE PHYSICAL EXAMWATION 

Although most patients mth allerg>- arc ’ 

one should never omit the physical cxaminatmn. I alien,- - 
quentlv come to the clinic for only the "shin tests nr 
tests”* but after the necessity for a thorough hislnrx* ot.o 
physical examination is exi^ained to them, few fad to fo-, pir- 
ate*. Special attention should be directed to the eyes. r,o.^-. 

moudi, chest, and skin. ^ 

Careful search for areas of focal infection should be maoE 
chiefly in the sinuses, teeth, tonsils, prostate, and bronrhial 
tubes. A thorough examination of the heart is orca-ionalh 
necessary to distinguish between cardiac and allergic a.-tlinia. 
Inspection of the optic disks is always indicated in ra^f- of 
migraine, and at times a detailed neurological examination i- 
necessary to exclude brain tumor or other organic lesions of tim 
brain. Lastly, the general state of nutrition of the patient, 
nervous tension, evidence of low metabolism, etc., shnuhl lie 
noted. 

LABORATORY TESTS 


All patients with allergy have the usual routine blood 
studies consisting of estimation of hemoglobin, red and white 
blood cell count rvith differential count, blood Wtissermann 
and Kahn tests, determination of blood sugar, and urin.’dysis. 
Definite eosinophilia is further presumptive evidence of allergy. 
In cases where an element of infection is suspected, the erythro- 
cyte sedimentation rate is of great value. Examination of the 
nasal secretion is often helpful in instances of doubtful nasal 
allergy. A predominance of eosinophils indicates allergy, 
whereas in true infections, neutrophils are largely found. 'I'lie 
“^tabohe rate, gastric analysis, and additional studies 
0 the blood chemistry are not infrequently indicated. In 

k ^ roentgenogram of the chest 

s made routinely. This is a necessary safeguard to exclude 

Examinations of the sputum 
r,r,A ^ ^ co\iv?,e: made in all doubtful cases 

- P seem to be largely explainable on a basis of infection. 
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SKIN TESTS 

Although skin tests are most valuable and have given im- 
petus to the study of allergy, reliance on them alone is apt to 
be misleading. The diagnosis of allergy in most cases is made 
on the basis of the history and is confirmed by physical and 
laboratory findings, while the skin tests are performed mainly 
in an effort to determine the specific exciting agents. Fre- 
quently, we hear patients relate that they have had 20, 40 or 
more skin tests but “nothing was found.” It must be empha- 
sized, then, that if skin tests are to be made, they should be 
adequate to investigate thoroughly the particular allergy in 
question. Furthermore, a positive skin test does not always 
indicate that the patient is clinically sensitive to the allergen 
in question. Positive skin tests may reveal not only present 
sensitivity, but may be due to a sensitivity persisting from 
childhood or may represent a future sensitivity. Nor do com- 
pletely negative tests always mean that the patient is not 
allergic. Finally, the size of the test is not necessarily corre- 
lated wth degree of sensitivity. 

The diagnosis of allergy having been made, skin tests are 
then resorted to in an attempt to determine the specific allergic 
factors. There has been much discussion regarding the rela- 
tive merits of the scratch and intradermal methods of testing. 
Most allergists favor the intradermal method which, undoubt- 
edly, is more sensitive. To secure the most satisfactory results, 
both methods must be used. In all cases of respiratory allergy 
we use scratch pollen tests, even though no seasonal variation 
of S 3 Tnptoms can be elicited. If sensitivity to pollen is estab- 
lished, tests for the epidermals and other inhalants and foocb 
are usually completed by the scratch method. Where sensi- 
tivity to pollen is mild, however, the remainder of the tesb 
can often be performed by the intradermal method, using dilute 
extracts where necessary. In cases of migraine, eczema, an 
other conditions where no sensitivity to pollen is present, a 
the tests are made intradermally. 

The average patient is tested for reactions to the u^u-a 
allergens of his environment and diet, making an average 0 
from 150 to 180 tests. As a rule, the time required is abou^ 
one hour on three separate days which need not necessarily W 
consecutive. Complete lists of these allergens for which te.- 
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are made mavbe found in the various textbooks on this 
In order to' instruct his patient satisfactorily, the allerci- 
must have considerable knowledge as to the source rii 
allergens in tire patient’s environment and diet and how tr.ry 
may be avoided. Extracts for testing must be properly pre- 
pared and, for intradermal testing, standardized as veil. Such 
detail is beyond the scope of tliis article and for further info,- 
mationthe reader is referred to the publication of Coca, Walzer 
and Thommen.® 

Scratch tests are tlie safest and probably the best method 
for those who do few tests. We always use them in testing for 
pollens and also for inhalants and foods in highly sensitive 
patients. The back is tire site chosen as it offers a large area 
for testing. Care must be taken, however, to wipe off the 
excess allergen if a reaction develops very rapidly. Constitu- 
tional reactions seldom occur if precautions are taken. When 
few tests are to be done, the forearm should be used as it 
undoubtedly is safer. The number of tests performed at one 
sitting depends largely upon the degree and number of reac- 
tions. Usually we are able to complete 60 to SO tests, however. 
The technic of this and other tests mentioned is well de- 
scribed in the recent book by Louis Tuft.'* 

The intradermal tests are more sensitive and are used in 


all patients who do not exhibit sensitivity to pollen or possess 
a highly reactive type of skin (dermographism). Different 
dilutions of allergens are used, these being varied according to 
the reactions obtained and often patients showing moderate 
grades of pollen sensitivity can take dilute intradermal tests. 


Constitutional reactions may occur but are infrequent when the 
necessary precautions are observed. If the history indicates 
a high degree of sensitivity to any allergen, tests should be 
made either by the scratch method or with a very dilute solution 
intradermally, preferably on the arm. It is usually safe to do 
from 30 to 60 intradermal tests at one time. 

Scratch tests are read in about twenty minutes and intra- 
dermal tests about ten minutes after completion. It is advisable 
o see all tests about three times, once before the time mentioned 
above and once after, in order to note any chaZX ma! 

positive and negative reac 
uons have been suggested, but experience is the chfef requisfte 
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for proper interpretation. Positive reactions are graded from 
one to four plus to represent the degree of reaction. The reac- 
tivity of the skin of different patients varies markedly and 
must be considered in all cases. 

Patch tests have a very limited but useful field. In cases 
of contact dermatitis, where an external irritant is the etiologic 
agent, they are the only tests of value. The test is extremely 
simple. The suspected agent is applied to the skin of the arm 
or back on a small square of cloth and moistened with distilled 
water if necessary. This is covered with a piece of cellophane 
and held in place by adhesive tape or by bandaging, if the 
patient is sensitive to adhesive. The reaction is observed usu- 
ally in twenty-four hours and a positive reaction reproduces, 
more or less, the original lesion. 

OTHER TESTS FOR ALLERGENS 
Ophthalmic and nasal tests are seldom used, chiefly because 
they are annoying and uncomfortable to the patient and be- 
cause the previously mentioned tests are reliable. The eye 
test is useful prior to the administration of horse serum. The 
nasal test is employed in the rare cases of patients with hay 
fever who have negative skin tests. 

The passive transfer method of testing (indirect method) 
is extremely useful and has a wdespread application. It 13 
indicated in children too young for direct tests, in cases of 
severe eczema, hives, or other conditions where suitable are^ 
on the skin are not available, in all acutely ill patients, and m 
patients whose skin is so highly sensitive as to make accurate 
interpretation of direct tests difficult. .A nonallergic volunteer 
is used and test sites are made on his back by injecting the 
patient’s blood serum. After a lapse of forty-eight hour.s thfce 
sensitized sites are tested bj" the intradermal method. L.-^ua } 
group tests are made and later the individual member.-' te.-te 
in the group that showed reactions. 

ELIMINATION TESTS AND THERAPEUTIC TRIAL 
In some cases where allergy is suspected, especiall\' in the 
case of foods and where skin tests ha\-e been negative or loi 
some reason cannot be performed. Rowe has advocated t e u - 
of elimination diets. If symptoms disappear, the su-p-c '' 
agent should again be added to the diet and proof of t e si-m- 



I^:^^JST1GATI0X or THE PATIENT WITH AT.EEP<'o 


cance of this agent is shown if the symptom? re cue 
method may be used to confirm the significance of varmu? in- 
halant allergens after symptoms have been relieved by exclud- 
ing it from the environment of the patient. An excellent ex- 
ample is the recurrence of symptoms of hay fever when the 
patient returns from a vacation spent in a region free imm 
inciting pollens. 

SPECIAL EXAMINATIONS 

A roentgenogram of the chest should be made routinely 
in all cases of asthma and allergic bronchitis in order to ex- 
clude the possible presence of tuberculosis or bronchiectasis. 
In all cases of respiratory allergy, a thorough examination of 
the nose and throat is indicated to delect possible foci of 
infection, deviated nasal septa, polips. spurs, or other physi- 
cal barriers. Roentgenograms of the sinuses and teeth are of 
great value in many cases. Instillation of lipiodol may be neces- 
sary at times to exclude bronchiectasis, and bronchoscopy is 
also occasionally used. In cases of suspected gastro-intestinal 
allergy, a complete roentgen examination of the gastro-inles- 
tinal tract is at times valuable in excluding organic disease. 
Gallstones or a poorly functioning gallbladder may be the 
precipitating factor in some cases of hives. Lastly, the leuko- 
penic index is very useful as an aid in diagnosis of food allergjf 
where the skin test was doubtful or a false positive or negative 
reaction suspected. 

SUMMARY 

The procedure used in the investigation of allergy has been 
outlined. Emphasis has been placed on the importance of a 
thorough history to establish the diagnosis of allergy, confirma- 
tion of which is obtained by the physical findings, laboratory 
tests, and certain special examinations. Skin tests are of great 
value in the search for the specific etiologic factors and in 
doubtful cases to add further presumptive evidence of allergy. 
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ALLERGY AS A FACTOR IN OTOLARYNGOLOGY 
W. Lorne Deeton 


Much information has been gained regarding the relation- 
ship between allergj'' and otolaryngology’ in the last few years. 
About seven years ago, I analy’zed a series of patients with 
allergy and found that in only’ about 50 per cent had investi- 
gation and treatment given relief. At present, I do not think 
it is exaggeration to state that we are able to help from 85 
to 90 per cent of these patients. Part of this increase in good 
results is due to improved technic in performing the tests, and 
part is due to our increasing knowledge of this still unsolved 
problem. This increase in knowledge has been brought about 
largely through a more unselfish cooperation of the internist, 
the allergist, and the otolaryngologist. 

Many observers have stated that approximately one third 
of all the patients seen in a general practice complain of some 
nasal trouble. Of these, well over 50 per cent will be found 
to have allergic rhinitis. 

The symptoms of allergy are so varied that they enter all 
the phases of our profession. Too often the rhirtologist does not 
refer a patient suspected of having allergy to the allergist, 
fearing that the patient would be subjected to a long series of 
weekly injections or, what is more, would probably never come 
back to him for observation. On the other hand, many allergists 
have learned to use the head mirror and nasal speculum and 
have preferred to examine their own patients, fearing that if the 
rhinologist saw the patient a series of perhaps unnecessary and 
discouraging nasal operations would be instituted. The aller- 
gist is not too enthusiastic about sinus surgery as it has been 
practiced in the past. 

The symiptoms of allergy are many and varied. The com- 
moner ones include nasal trouble, asthma, bronchitis, hives, 
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hay fever^ eczema, so-called “migraine headaches,” conjunctivi- 
tis, mucous colitis, indigestion with gas, angioneurotic edema, 
drug sensitiveness, and contact dermatitis. Recently I have 
come to believe that many cases of Meniere’s disease are due to 
allergy, probably being caused by some edema in the labyrinth. 
Within the last two years, we have been accumulating data on 
this subject after examination of patients referred from the 
neurological and medical departments of the Clinic. A great 
many of these patients are found to have a lowered basal 
metabolic rate or some other endocrine deficiency or imbalance. 

The commonest s}Tnptoms which cause these patients to 
seek advice of the rhinologist are a nasal or postnasal discharge, 
nasal obstruction, headaches, and sneezing. 

When the patients with nasal symptoms enter the office of 
the ear, nose and throat man, one of their great fears is that 
they are going to be told that they have sinus trouble. The 
laity, and I am afraid many physicians, believe that if sinus 
trouble is found it probably means an operation followed per- 
haps by others — a most fatalistic outlook. 

With the increasing knowledge of allergy during the last 
few years, the amount of sinus surgery has decreased enor- 
mously. A more thorough history and general e.xamination 
of these patients have also been partly responsible for this 
decrease. 

In examining a patient suspected of having allergy, a very 
detailed history should first be elicited. The importance of 
the family history has been discussed elsewhere in this sym- 
posium as have food idiosyncrasies. 

After a careful history has been elicited, the e.xamination 
is very simple. The appearance of the turbinates and mucou.- 
membranes is generally rather typical in the presence 0 
allergy. They usually appear pale and edematous and some 
thin, watery secretion can often be seen. The turbinates are 
not always this pale color, but occasionally they may appear 
quite pink and irritated. On examination of the nasopharv n.x. 
the posterior ends are often seen to be pale and 
at times the\" completely fill it. On transillumination 0 
sinuses, one or more are frequently found to be dim or ( arr.. 
At this stage of the examination, if there is still any e 
of doubt about transillumination, roentgen examination c- - 
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be made, although this is not necessary in every ra^-. Ii 
one suspects tlie presence of a thickened poh-poid membrane 
in one of tire sinuses or a pohT>, lipiodol can be injected inln 
the sinuses, this being done according to the methods described 
by Proetz. We prefer that tliese methods be used in cases 
niere it is desirable to determine whether a sinus is normal. 
j. e., whedier tlie sinus fills completely or ^Yhethcr the dimness 
is due merely to a small or narrow sinus. Of course the den:rit}. 
of the bone is also a factor in transillumination. Previous 
operations on a sinus may present a problem in the interpreta- 
tion of roentgen films, and here the use of lipiodol is often of 
great assistance. 

The membranes of the sinuses are continuous with those 
of the nose and are of the same structure — ciliated columnar 
epithelium, containing many mucous glands. In an allergic 
nose, the membranes lining some of the sinuses can become so 
thick and polypoid as to completely fill them. Hence, one can 
easily see how, if superimposed infection follows an acute 
coryza in such a maxillary sinus shall we say, it has no chance 
to fight the infection. The membrane is waterlogged, has a poor 
blood supply, and the cilia have ceased to function. 

In the past, a patient who had an antrum with a reputed 
thickened membrane was much too frequently subjected to 
operation. One reads and hears a great deal about hj^ierplastic 
ethmoiditis. It is my belief that most of these cases are due 
to allergy, and treatment outlined along that line secures a 
good result. Certainly surgery alone will not cure such cases. 
Perhaps some surgery may help in giving partial relief from 
symptoms, but the original cause of the trouble must also be 
removed if the patient is to be entirely satisfied mth the result. 

If these patients are studied from the viewpoint of allergy 
as well as rhinology, it is remarkable what conservative man- 
agement can do. The elimination of the offending proteins will 
lead to a healthier mucous membrane. The cilia may return to 
action, and the sinus may clear itself by a natural process. 
This restoration can be speeded up by occasional irrigations 
of the sinuses. In washing the maxillary sinuses, we prefer to 
wash through the natural ostium since the patients much prefer 
this metliod. By use of this method, the patient does not feel 
that cracking of bone, and furthermore, there is no pain. 



284 


W. LORNE DEETON 


The country is full of “sinus patients” who have made the 
rounds from surgeon to surgeon, submitting themselves to re- 
peated operations without relief. These are the patients who 
spread the news that “once a sinus, always a sinus.” They 
usually end up as psychoneurotic problems. More careful study 
of such patients on tlie first examination might have salvaged 
them and it certainly would have saved them years of misery 
and the family a great deal of financial distress. 

During this past summer, I saw a woman who had had 
fourteen operations upon the sinuses; the turbinates had been 


removed and openings made into all the sinuses. She was prac- 
tically a nervous wreck and made those who lived with her 
miserable. She gave a perfect history of allergy and skin tests 
revealed a four plus reaction to orris root. Another man who 
had undergone eleven operations was found to have a very 
severe reaction to feathers. Another patient, if his story^ can 
be credited, claimed that he had had forty-four nasal operations. 

Another group of patients frequently seen by the rhinolo- 
gist is comprised of those w'ho have had polypi removed from 
the nose on one or many occasions. The mucous transparent 
polypi are, I am quite convinced, almost if not always due to 
allergy. Unless the cause for their formation is removed, they 
will almost invariably return. The secretions from an allergic 
nose, when placed on a glass slide and stained, usually show 
many eosinophils. These may frequently be difficult to demon- 
strate since these eosinophils are often in a degenerated stage, 
and the cherry red granules may not show up very we wi 
the stain. Nasal polypi and the swollen, allergic, mucous me 
brane also show many eosinophils and plasma cells. _ _ 

In these patients whose noses are full of polypi, it is 0 
necessary to remove the polypi even while a regimen for tne 
elimination of allergens is being carried out in order to 
sufficient breathing space. All the poly'ps need no e 
at once. Frequently, after their complete removal, one . . 
prised to find a few days later another polyp - 
These usually have dropped do^vn from higher “P ^ 
of those below. In many of these patients it 
a submucous resection later in order to sccur „ ^ 

in the nose and allow proper aeration o the ^^e- 
We do not advocate the removal of the turbinat . 
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a turbinate has been removed, the normal physioloEN- of the 
nose has been disturbed. These important structure.- arc built 
so as to catch tlie incoming air and whirl it in currents, thu.' 
delaying its passage to the lungs. This allows the air to become 
warm and moistened before reaching the lungs. The turbinates 
act normally as the coils of a radiator and, having a rich blood 
supply, help to warm die air. The mucous glands in the mucosa 
of the turbinates secrete mucus to moisten the air. Thus it is 
seen that the turbinates perform a threefold function. 

During the last few years, one has heard a great deal about 
the ionization treatment of the allergic nose. Various combina- 
tions of metals have been used, one of the most popular con- 
sisting of a solution containing zinc, tin, and cadmium. One 
electrical pole is placed in each nostril and the nostrils are then 
carefully and tightly packed with pieces of gauze soaked in the 
solution. An electrical current is run tlirough the patient for 
fifteen or twenty minutes. We used this form of treatment in a 
series of selected volunteer patients and our results were prac- 
tically nil. Many patients seem willing to trj^ tliese short cuts 
to relief but there are no short cuts for tliese complicated cases 
of nasal disturbances associated with allergy. Only the closest 
cooperation of the internist, allergist, and rhinologist wall give 
the patient the relief and comfort that he seeks when first he 
comes for consultation. 
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OCULAR MANIFESTATIONS OF ALLERGY 
A. D. Ruedemann 


The ocular manifestations of allergy' may involve any por- 
tion of the eyeball or orbit, although some parts may iiot be 
as severely involved as others. As more complete sludic? of 
patients are made, more cases of allergy' are found to occur in 
the group of ocular diseases and more patients find relief fol- 
lowing treatment for their allergj'^ as they do the removal of 
foci of infection or any other form of treatment. 

Probably the most common cause of ocular allerg>' is face 
powder, and this is followed by other cosmetics; then come 
the local agents used for hair rvash and other cosmetic prepa- 
rations which are used mostly by women. These produce a 
purely local sensitivity — so-called “contact dermatitis” — and 
elimination of the face powder, rouge, or face cream, and 
restriction of their further use will clear up the local condition 
and make the patient comfortable. However, there is a group 
of patients who have a local sensitivity to some of these sub- 
stances in addition to an underlying general sensitivity that is 
the basis for their trouble. In each case of local dermatitis, it 
is advisable to make patch tests for all cosmetics and drugs the 
patient uses and to eliminate the use of any substance which 
gives a positive reaction. For edema of the lids and fine silver 
scaling on the margins of the eyelids, these patients must use 
some substance to which they are not sensitive or use nothing 
except cold, dry compresses. Cases of blepharitis marginalis 
sicca often fall into this group; however, they usually are due 
to a general sensitivity caused by foods and, in these cases, an 
entirely different approach of investigation must be used This 
includes determination of allergens as well as examination to 
determine the presence of any foci of infection. In addition 
It IS xNuse to determine whether they are sensitive to any bac- 
teria, especially the staphylococci. ^ 

287 
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Recurring chalazia are best handled by checking the refrac- 
tive error and muscle balance and then, if they tend to recur 
after the refractive error has been properly corrected, tests 
for allergy should be made and a careful regimen for elimina- 
tion of allergens instituted in accordance wdth the results of 
the tests. Here, again, some general condition rather than a 
local irritant is usually the cause, and unless the general 
condition is corrected chalazia will tend to recur. 

Recurring styes fall into the group of conditions due to 
bacterial sensitivity. Usually the staphylococcus is the offend- 
ing bacterium and, in addition to tests for the bacterials, al- 
lergens should be investigated if the autogenous staphylococcus 


vaccine does not tend to give relief. 

At the present time, the part of the eye most frequently 
involved by allergy is the conjunctiva. Both the ocular and the 
palpebral conjunctiva may be involved in a reaction which is 
due to some substance to which the patient is sensitive. The 


first problem must be the elimination of purely local irritants 
that fall in the same group as external irritants or so-called 
“contact dermatitis.” When the sensitivity is due to some tran- 
sitory process, such as paint with its turpentine or the use o 
dusting powders, the condition will clear up when that su 
stance is eliminated. The appearance of the palpebral con- 
junctiva in such instances is that of a very low-grade, ede- 
matous reaction in which the conjunctiva is slightly hjT^eremic, 
small pinpoint-like granules being seen over the entire lower 
surface of the lower lid and the patient has the feeling t a 
sharp, needle-pointed foreign bodies are cutting across 
cornea when the eyeball is moved. The best local treatmen 
for these patients is the application of cold compresses an 
adrenalin if they are not sensitive to the adrenalin. It is 
to submit these patients to general studies for ' 

of allergens on the first appearance of a conjunctivitis, 
ever, if it tends to recur on the least provocation or i 
is a recurrence of the previous conjunctivitis, is ° 
these examinations in order to rule out the possibility a 
other substance is causing the underlying conditio 
makes the ocular conjunctiva so extremely sensitivj 
The greatest amount of study in conjunctn j 
allergy hi been directed to the so-called ccrW 
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or “spring catarrh.” In 1923, Tow-nsend called attention to 
the frequency of vernal catarrh in patients vith hay sever. 
Lehrfeld of Philadelphia and others have contributed creatly 
to this field of study. In our experience vernal catarrh ha? been, 
in most instances, due to some allergen. Not infrequently thi? 
conjunctivitis appears in Urn spring during the season nf the 
tree pollens and is carried forward by other reactions to pol- 
lens. It is very difficult in most instances to determine the 
pollen that causes vernal conjunctivitis. However, by careful 
studj'^ and rechecking, the substance that is causing thi.~ tre- 
mendous reaction in the lid wll be found. W e have found that 
the best treatment for local relief has been the use of cold com- 
presses, adrenalin, and mild anesthetic substances to prevent 
the patient from rubbing the eyes too severely. During this 
stage of severe inflammation, however, it is better to use radium, 
if possible, in order to shrink down the large granular masses 
and give the patient some relief. There is little or no danger 
connected with a vernal conjunctivitis insofar as the eyesight 
is concerned. There is a tremendous amount of discomfort, 
however, and the patient is unable to carry on his work because 
of the marked photophobia, lacrimation, and blepharospasm. 
Scraping of the lids has not been successful in our hands for 
the simple reason that the reaction has been great and we 
feel that the use of radium is much more satisfactory. 

The minute granular reaction of the lids is usually due to 
sensitivity to some food which should be eliminated following 
careful study. In some instances, a contact dermatitis may be 
the etiologic factor, and further study should be made to' de- 
termine any possible causative substances in the home or place 
of work. 


The bulbar conjunctiva is frequently involved in a chemi- 
cal conjunctivitis as well as in ofher types of contact conjunc- 
tivitis and here, again, the history of the patient must be 

carefully worked out and a study made of his daily activities 
and surroundings. 

• ^ instances, involvement of the cornea 

IS usually due to some general allergic condition and not to anv 
local, so-called ‘ contact dermatitis.” However our mn<;t ^ I 
standing case of corneal involvement was in a Virl h i 
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she was extremely sensitive to orris root and only to orris root. 
Elimination of this substance from her daily routine produced 
complete relief and she has not had a recurrence of the process. 

Conjunctivitis associated with keratitis is usually due to a 
general process. In every instance of keratoconjunctivitis and 
phlyctenular keratoconjunctivitis, a study for allergy should be 
made as well as investigation to determine whether it is a 
tuberculous process. In many of the patients with phlyctenular 
keratoconjunctivitis, the process is caused by an underlying 
food sensitivity and, unless this is eliminated, there will be 
recurrences of the condition with scarring of the cornea. It is 
my belief that in no instance should the patient be given tuber- 
culin therapy or any other treatment for tuberculosis unless 
the possibility of food allergy has been carefully checked. It 
has been our experience that some of those patients with ques- 
tionable tuberculosis have been relieved by the administration 
of a diet high in vitamins, including one or two quarts of milk 
every day and one of the fish oils. In several of these patients 
there has been a sensitivity to the fish oils or milk or some 
other food, and I believe that this has definitely made their eye 
condition worse. Milk is not a substance that anyone wth 
allergy can take without careful study. Many of the youngsters 
have sensitivity to milk in which case it must be definitely 
eliminated from the diet and another food substituted. 

The involvement of the cornea ranges from a very fine 
punctate-like keratitis to the involvement of the entire cornea 
in one large corneal desquamation. At first, the superficial 
epithelium of the cornea is involved but, as the process con- 
tinues, there is a deep interstitial involvement wdth permanent 
scarring. It is, therefore, important that these patients e 
handled carefully and submitted to a careful study early an 
then they will obtain a good visual result as well as relief from 
the photophobia, lacrimation, and blepharospasm, the proc 
ess is prolonged and recurrences take place, interstitial vascu- 
larity occurs, resulting in permanent scarring with definite o.-- 
of vision. In conjunction with the keratitis, there ma> e j- 
secondary iritis. The pupil must be kept well dilated m 
atropine, scopolamine, duboisine, or some other - 

which the patient is not sensitive. It is J 

warning be given here because of the marked sensitmtj 
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people have to the alkaloids, atropine being a very pTomnv r,i. 
one and the patient, under no circumstances, should rue atm- 
pine if sensitivity exists, as it will add to his discomtort and 
increase the local irritation. This is also important m the us- 
of other substances around the eye in people who have a defi- 


nite sensitirity. 

Once the diagnosis of allerg>' is made, no substance should 
be placed in the eye unless one is absolutely certain that the 
patient is not sensitive to it. It is not difficult to make patch 
tests and in most instances these patients will be much more 
comfortable without the instillation of any drugs, using dr\'. 
cold compresses and some adrenalin, if the patient is not sensi- 
tive to the adrenalin itself. In this regard, one must be veri- 
careful in using the mild anesthetics that are employed com- 
monly around the eyes. Some are extremely irritating to 
patients who have a sensitivity and again, unless one is careful, 
tlie eye may become involved in a marked desquamation with 
secondary scarring, \\nherever there is a corneal desquamation 
due to sensitivity, it is wise to cover the eye with an eye pad 
or some cover in order to eliminate the sensitivity to light as 
most of the patients uith keratoconjunctivitis have a marked 
sensitivity to light. Once the offending substance is eliminated, 
a good recovery is usually made, providing the treatment has 
not been too severe. Silver nitrate and other irritating sub- 
stances must not be used if good results are to be obtained. 

We have not encountered involvement of the deeper corneal 


structures except secondary to long-standing, recurring, super- 
ficial involvement. However, it is quite possible that some of 
the deeper structures may be involved in an allergic tjq)e of 
reaction. Excessive lacrimation due to hyperactivity of the 
gland is usually a secondary manifestation, being due to the 
irritation of the conjunctiva rather than to the true sensitivity 
of the gland. However, in three instances, we have been unable 
to find any change in the lids except that due to the marked 
lacrimation. Two of these patients have had deep radiation 
therapy to the lacrimal gland nith success; the other has been 
treated m the same manner but without success 

The iris is not an uncommon seat of allergic reaction This 
t\pc of iritis IS not serious and is of a mild form but it is 
pnmM due to the light stimulus. two of our caseV Ute 
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mtis occurred during the hay fever season while the padent was 
• having an extreme reaction due to a pollen. Dilatation of the 
pupil with atropine and hot compresses are indicated in this 
group because of the irritation accompanying the involvement 
of the iris. The patient should not use the eyes and care must 
be exercised to control the allergy in general. 

Changes in the lens are found as a secondary manifestation 
and; in some instances, they are probably due to the allergy. 
Recently, we operated upon two patients for removal of cata- 
ract. Both were young girls under twenty years of age, in 
whom marked lens clianges had developed due to an eczematous 
condition. The purely individual sensitivity to a drug is shown 
by those patients who have dinitrophenol cataract. In con- 
trast, compare the number of people who use the substance, 
while only a small number of them develop cataracts. How- 
ever, in spite of the fact that the number is small, no one 
should use this substance because the tendency for cataract 
to develop cannot be ascertained before the drug is employed. 
Development of changes in the lens in these patients occurs 
slowly and may appear even six to nine months after use of the 
substance has been discontinued. 


All our patients with vitreous opacities are studied care- 
fully to determine foci of infection and, in addition, studies 
to determine food allergens are made. It is not unusual to 
find that these patients have a marked sensitivity and, although 
the floating vitreous opacities do not disappear, they do not 
increase in number. If the patient adheres to the diet, he 1 = 
made much more comfortable because, in conjunction with the 
vitreous opacities, there is slight irritation and some photo- 
phobia. If these patients are studied carefully, it is found that 
they do have a slight hyperemia of both disks and the retina. 
The margins of the disk are hazy and the entire disk 1 = 


reddened. , , 

The disks and retina are involved in allergy as frequcn v 
as any other part of the eye. A local wheal may invoke t e 
nerve head, showing a definite papilledema of 2. .1, 4. or mor 
diopters, which is definitely due to an allergic reaction. 
have several patients who can produce edema of the ^ . 
they violate their diets and indulge in substances to whic \ 
are extremely sensitive. This is also true of some 0 t e ~ 
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called “cases” of retrobulbar neuritis. These patients e\idcni 1 > 
have a retrobulbar edema of the nerve but, by a careful study 
and elimination of allergens, recovery of the use of the eye is 
made. It is my opinion tliat no patient wnth nerve head involve- 
ment, for ^Yhich no dear-cut etiological factor has been found, 
should go without complete investigation of allcrg}'. 

Patients witlr so-called toxic neuritis due to a definite sen- 
sitivity to a certain substance may also be sensitive to other 
substances which, over a period of time, produce lov -grade 
irritation of the disk and secondary optic atrophy. Secondary 
atrophy' of the nerve heads and other allied conditions may 
also be produced by continued general sensitidlies extending 
over a long period of time. 

It is more difficult to determine the part played by allergy- 
in a chorioretinitis or retinitis than in any other part of the 
eye. At the present time, we have only a small group of patients 
in whom we believe the problem is definitely one of sensitivity. 
However, better permanent results will be obtained in these 
patients who have an irritation of the retina due to an infection 
in the tonsils or teeth if the infected area is swabbed and the 
material used for culture. Then a vaccine should be made and 
the patient given the vaccine over a long period of time after 
the focus of infection has been removed. 

In the last five years, we have been making a very inter- 
esting study on patients with myopia and keratoconus. These 


patients have been studied from every point of view including 
the possibilities of glandular involvement as well as for foci 
of infection. In going over the records we have found that 


each and every one of them has a very definite sensitivity. In 
some cases this is not as marked as in others, but each has a 
positive reaction to some substances, mainly the foods. It is 
not unusual to find that the younger patients with myopia 
have sensitivities to milk, butter, eggs, and chocolate, whereas 
m the older group, they tend to have a reaction to pollen as 
well. In this study, more than a hundred patients have had 
^finitely positive reactions to one or more substances and bv 
he elimination of these substances, we feel that the myopia 

11 % n- P^Sressive and, in some cases, not to progrLs 
at all. Sufncient time has not elapsed for a definite statement 
10 be made that myopia is due to allergy but the large „uS 
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of patients who have myopia and are sensitive, and the fact 
that the sensitivity seems to go along with the development of 
the myopia would seem to substantiate this belief. 

Patients who have keratoconus tend to have a higher ratio 
of sensitivities than do those with myopia. We have not yet 
attempted to type the various cases of myopia but this prob- 
ably will be done in the near future. In some patients, we 
have been able to follow the course of the myopia through the 
seasons of their worst pollen allergy and have found that the 
greatest change occurred during that period in which the 
general body sensitivity was at its height. We have handled 
these patients by making careful refractions, prescribing well- 
regulated diets, and substituting for the foods that are elimi- 
nated other substances such as dicalcium phosphate, vitamins 
A, B, and D, as necessary. Here again, care must be exercised 
to determine that the patient is not sensitive to milk and cod 
liver oil. As time elapses, further reports will be made on this 
clinical study but, to date, it must be said that the possibility 
that allergy plays a part in the development of myopia is very 
strong. 

I have seen one patient with exophthalmos due to edema 
of the orbit. The entire orbital tissue was edematous and the 
eyeball was proptosed to a slight extent. Edema of the lids is 
not uncommon in allergy, especially of the lower lids, and the 
so-called “morning edema” of the lids is probably due to a 
feather pillow or some other substance with which the patient 
has been in contact. 

Patients who have ocular manifestations of allergy usually 
present similar pictures. The process is irritative and chronic, 
tending to recur over a period of years. Periods of remission 
may extend from six months to several years. careful survey 
of these patients is ver>' important because, if the process can 
be arrested, the eyeball is usually restored to normal condition 
with little or no sequelae. If, however, recurrences are numer- 
ous, the tendency to formation of secondary scar tissue follows 
with permanent damage. 

Allergy does not explain all the conditions around the eyes. 
However, in patients who suffer from recurring eye lesions and 
when foci of infection including the cerWx and prostate have 
been searched for and removed, bacterial as well as general 
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allergj^ should be considered. It may be that the allcrcic re- 
sponse to the bacteria is causing the eye condition. Hov.-ever. 
if all foci have been removed and they no loncer pTCrfm any 
possibility of infection, allergy must be considered and a care- 
ful study of the general condition made. Careful history and 
a thorough physical examination must be included. 

A patient on a diet for the elimination of allergen' may 
not get well for the reason that he does not adhere to the 
dietar}'- regimen. Some local treatment is indicated in order to 
draw attention to the fact that he must be careful regarding 
the use of his eyes and that he must continue to follow his diet 
in order to take care of the local condition. In most instances, 
it is wise not to subject the patient to very irritating substances 
because the patients ndth sensitivities are usually sensitive to 
most of the drugs and medicines. iSIost of the patients who 
have allergy will not be reluctant to have a complete study ns 
they have had the process over such a long period of time that 
they will be willing to have anything done in the hope of secur- 
ing some relief. However, after treatment of allergr,’ for at 
least three months, without any results, it might be wise to 
repeat the entire examination in order to ascertain whether or 
not some etiologic factor might have been overlooked. 

It is my opinion that, as we study these patients more 
and more from the point of view of general systemic involve- 
ment, we will eliminate many of the patients with the so-called 
“idiopathic conditions.” The field is still undeveloped and 
offers an excellent territory for research and clinical study. 
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ALLERGY AS A FACTOR IN DISTURBANCES OF THE 
GASTRO-INTESTINAL TRACT 

E. N. Collins and Clark P. Pritchltt 


That allergy may be a causative factor in disturbances 
of the gastro-intestinal tract has been definitely established, 
but controversy exists relative to the frequency with which this 
factor is encountered. When dealing with gastro-intestinal 
problems, tlie indications for investigation of allerg}’ have not 
been clearly defined. Hinnant^ has reviewed our experiences in 
gastro-intestinal allergy from the viewpoint of the allergist. 
This discussion is written from the standpoint of the gastro- 
enterologist and will attempt to answer the question, “When 
is allergy likely to be the cause of the patient’s digestive dis- 
order?” 

All physicians have had patients who experienced remark- 
able relief of symptoms simply by the elimination from the 
diet of one or more foods. Problems in allergy are encountered 
by every physician, regardless of his primary interest, and 
gastro-enterologists have found that it is important to consider 
allergy in the history of each patient’s past and present illness, 
as well as to inquire whether there is a family history of allergy. 
In our experience, allergy has been of significance not only in 
certain functional disturbances of the gastro-intestinal tract, 
but it has proved important as an aggravating factor in certain 
ulcerative processes, such as ulcerative colitis, when the patient 
definitely is an allergic individual. 

However, our experience leads us to believe that allergy 
^ a factor in these disturbances is overemphasized in the 
literature at the present time. Adequate investigation for 
aller^ involves considerable time and effort. Before starting 
this investigation, due consideration should be given to obvious 
neurogenic and constitutional factors, irregular habits of living, 
the ingestion of well known mechanical and chemical irritants 
to the gastro-intestinal tract, improper bowel habits, and other 
possible causes. 
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all function^ ^and^'som ^ave us believe that 

intestinal ^-‘ro- 

be more Renerallv known fL should 

patients who have had skif?«f“and “the™'”®''*^- 

ol’x rt°oi™ 

“in normurh ^ experience in gastro-enterology, 

very important Thf 

eastrn ^7 7,^^ ’• apparent that the incidence of 

gastro-mtestmal allergy is not yet established. 

t5ian tests as a means of determining food allergy have not 

mZ.’ ft of opinion is that they are reliable in not 

° ^ii workers in this 

held admit diat a positive reaction does not mean that that 
p rticular allergen is of clinical importance at the time of the 
examination, nor does a negative reaction necessarily indicate 
^ ht particular allergen is excluded as a possible cause. 

The terms ‘food allergy” and “gastro-intestinal allergy” 
are not synonymous. We prefer to limit the term “gastro- 
intestinal allergy” to the manifestations of reactions due to 
mlergy that are limited to the alimentary tract, and the term 
food allergy” to include all the manifestations of allergy 
due to foods," these may be respiratory, cerebral, or cutaneous, 
as well as gastro-intestinal. Allergists emphasize the fact of 
multiple sensitization in allergy. In most of our patients ivho 
had gastro-intestinal symptoms due to allergy, there were mani- 
festations of allergy elsewhere in the body, such as perennial 
allergic rhinitis, migraine, hay fever, or asthma. These pa- 
tients had gastro-intestinal allergy, but they also had res- 
piratory allergy or cerebral allergy and both were due to food 
allergy. 

The diagnosis of food allergy with gastro-intestinal mani- 
festations is largely a matter of exclusion. AATien evidence of 
organic disease has been excluded by the use of complete clini- 
cal, roentgenological, and laboratory e.xaminations, allergj’ 
should be suspected as a cause of digestive symptoms if one 
or more of the folloudng features are present: 
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Vf'i 


1. A family history of allerg\’. 

2. Proved allergy elsewhere in the body or sympton-x in 
many organs, some or all of which could be attributed to alh rsTv . 

3. Presence of gastro-intestinal symptoms for a numlwr 
of years, sometimes many years, and particularly if they date 
back to early childhood or if there is a history of other cvulf ncr 
of allerg)^ during childhood. 

4. No e\adence of any marked detrimental effects on the 
general health although these sNmiptoms have been prc.=cnt for 
many years. 

5. INIarked variability of symptoms in regard to character, 
location, duration, and time of onset. They may occur in cycle^ 
or may be present daily. The less characteristic they arc of 
organic disease and the usual functional gastro-intestinal dis- 
turbances, the more one should think of the possibility of allerg}' 
as the cause. 

6. Failure to improve following adequate management 
without regard to allergy. 

7. History of definite food likes or dislikes. 

8. Production of gastro-intestinal s>Tnptoms by repeated 
ingestion of a particular food. This makes it likely that other 
foods offend to a lesser or greater degree. 

9. Absence of symptoms when suspected foods are elimi- 
nated. Reproduction of symptoms by ingestion of suspected 
food. 

10. Normal sedimentation rate of er3rthrocytes suggesting 
that malignant or infectious disease is not present. 


COMMON NONALLERGIC CAUSES OF FUNCTIONAL INDIGESTION 

At least 50 per cent of patients who consult the gastro- 
enterologist have functional disturbances of the digestive tract. 
These are commonly due to various neurogenic or constitutional 
factors, including anomalies and improper habits of living, such 
as irregular hours, inadequate rest, too much “roughage” in 
the diet, and particularly improper bowel habits such as the use 
of irritating cathartics or enemas over a long neriod of 
We do not believe ell tee factors should b! MuM uX 
the general heading of “neurosis ” Tn nnr ox-wo • • 

habits of living and nnphysiologic bowel habitere' 
ntonest causes of functional aisfuLneeTofttaro-XS 
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tract. When the neurogenic feature is prominent, patients 
often experience relief of symptoms when complete clinical, 
roentgenological, and laboratory examinations assure them of 
the absence of organic disease. 

An analysis of many of the case records wherein relief of 
symptoms was attributed to the elimination of allergens has 
revealed the fact that these patients not only had reassurance 
that no organic disease was present but they also had excellent 
nonallergic management. This naturally raises the question 
as to which part of the treatment should receive the credit. 
Later, many of these patients disregarded food allergy without 
suffering any ill effects. In these instances the allergists remind 
us that the factor of food allergy cannot be positively excluded 
because a tolerance might have been established in the mean- 
time. 

SYMPTOMS OF GASTRO-INTESTINAL ALLERGY 

There are no characteristic symptoms of gastro-intestinal 
allergy. Many persons have gastro-intestinal symptoms due 
to the ingestion of some foods with which they come in contact 
occasionally. Such patients usually are able to recognize that 
the symptoms are caused by this food and avoid it thereafter. 
This is the “fortunate allergy” of Vaughan,^ in that it need 
cause concern to neither the patient nor the doctor. However, 
this type of reaction may give one a lead that a major allergy 
or “unfortunate allergy” is present. 

The patient with “unfortunate allergy” is usually sensitive 
to some allergen with which he comes in contact daily or very 
frequently and hence is unable to recognize it as a cause of 
his symptoms. 

An analysis of 100 consecutive cases of gastro-intestinal 
aUergy revealed numerous t3q5es of symptoms and complaints 
as shown in Table 1. The indeterminate symptoms of dyspep- 
sia, distention, belching, epigastric heaviness, pyrosis, nausea, 
vomiting, anorexia, upper abdominal uneasiness and soreness, 
and gastric upsets which so many physicians believe are due 
to gallbladder disease and which our e.xperience has shown to 
be more likely due to the functional causes mentioned, are the 
most frequent complaints of those suffering from gastro-intesti- 
nal allergy. Because many such persons have organic disease 
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TABLE 1 

Analysis or 100 CoKSEcuirvE Cases or Cast: 

Types of complaints or symptoms 
Gaseous dyspepsia (belching, bloating, etc.) 

Epigastric distress 

Diarrhea 

Vague syinptoms referable to colon 

Constipation 

Nausea and vomiting 
Abdominal uneasiness 
Gastro-intestinal upsets 

Cramps 

Nausea 

Nausea and vomiting 
Epigastric heaviness 
Distress in gallbladder area 

Colic 

Canker sores 

Left upper abdominal pain 

Pain in lower right quadrant 

Abdominal soreness 
Gastric upsets 

Severe upper abdominal pain 

Lassitude 

Burning mouth 

Blood and mucus in stools 

Heavy breath 

Anorexia 

Ulcer symptoms 


F 0 - IN T TS T l:.- A L A LI FT r~ 

Trrrj-jr-r-: ( 


FamBy history posiUve for aUergy 
Positive personal Licf — -r 


‘ve personal historj^ of other allergy. 


Sng -ch as .hosa 

normality in the urinary tract it Is nh ■ Pnmary ab- 

"•nst be eaduded beforralw organic dTseLn 

^oned'SLl:—^ -o .hele SaVrS' “ Z- 

complain of vam.n 


PPears to have good 
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healtli in spite of his long history of abdominal discomfort. 
Patients with these complaints often give the examiner a clue 
by having a positive family or personal history of allergy or 
a history of very definite food disagreements or dishkes. As 
often as not, however, the patient is wrong about the foods 
causmg his trouble, as shown by therapeutic tests under control 
conditions. F urthermore, cases are seen in which the symptoms 
come on during adult life, the patients fail to respond to the 
usual nonallergic management but do respond dramatically to 
treatment from the standpoint of allergy. Most of our cases 
of this type have been diagnosed by a process of exclusion and 
response to test diets; others have been suspected earlier 
because of manifestations of allergy in other parts of the body 
and skin tests have proved significant in these instances. 


Case I. — A housewife, forty-five years of age, complained of almost con- 
stant distress in the abdomen. This had been present for two years and had 
been accompanied by intermittent distention, gas, bloating, and nausea. She 
believed the symptoms were made more severe by eating vegetables, lamb, and 
chicken. 

There was no family history of allergy but the patient had had occasional 
attacks of urticaria and had been subject to migraine-like headaches for many 
years. Systemic review revealed no abnormalities and the physical findings 
were all within normal limits. A gastro-intestinal series’ roentgen examination 
gave normal findings. The Ewald test meal gave a normal result. Intracu- 
taneous tests for allergy revealed sensitivity to milk, wheat, orange, and tea. 
Elimination of these allergens has produced remarkable improvement in the 
gastro-intestinal and migraine-like symptoms over a period of one and one-half 
j'ears. 


Case II. — A housewife, thirtj'-eight years of age, complained of nausea 
and an “all gone feeling,” which was present for days at a time and had 
occurred frequently for years. There was no family history of allcrgj’. The 
patient experienced frequent colds and attacks of symptoms commonly ascribed 
to mild sinusitis. 

Physical examination, laboratory studies, and roentgen e.xamination of the 
gastro-intestinal tract revealed no abnormalities. The Ewald test meal ^hou cd 
a free acidity of 12 and a total acidity of 20. 

Intracutaneous tests gave positive reactions to chocolate, milk, and tomato. 
Elimination of these foods resulted in disappearance of symptoms. There were 
no recurrences in two years. 


Symptoms highly suggestive of a functional disturbance in 
the colon, such as cramplike or colicky pains, constipation, 
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flatulence, rumbling and gurgling, distress or pains m the Inv-rr 
abdomen, are complaints frequently mentioned by panfiiu- 
wnth allergy. 

In our experience, many patients who have these symp^^n.^ 
of irritable colon, and, in addition, have signs and symptrm',^ 
of other manifestations of allergv- respond well to bowel man- 
agement wiUiout any treatment of the allerg\^ so far as thnr 
gastro-intestinal symptoms are concerned.^ Some patients have 
come under our care who have not experienced relief of their 
abdominal distress after excellent investigation and manage- 
ment of their allergy and have experienced prompt relief on 
bowel management. Often it is difficult to judge just what 
measures do produce relief because the physician is anxious 
to give the patient prompt relief and he may initiate principles 
of bowel management together with a regimen for the elimina- 
tion of allergens. In these cases, unless there are other strong 
evidences of allergy, it is better to correct the functional, 
nervous, hygienic, and psychic factors before allergy is con- 
sidered. Often such patients are harmed by unnecessary dieting 
because, with their attention focused on sensitivity to food, 
they will incriminate one food after another when, in reality, 
some other factor is responsible for their symptoms. 

Case m . — h housewife, thirty-four years of age, had had chronic abdomi- 
nal discomfort and burning of a generalized nature with intermittent gaseous 
distenUon and cramping abdominal pains for six years. One child had mani- 
festations of allergj’ but the personal bistorj’ was negative for allergj'. 

Physical examination, laboratory studies, and roentgen examination of the 
gastro-intestinal tract revealed no abnormalities. 

Intracutaneous tests for allergj' gave positive reactions to milk, rice, coffee, 
cabbage, chocolate, potato, tomato. Avoidance of these substances relieved the 
symptoms and there had been no recurrences eleven months later. 


One must realize the importance of the psychological effect 
of studies for the determination of allergens on patients suffer- 
ing with chronic dyspepsia. Many of these patients are abso 
lutely certain that they cannot tolerate many foods usuallv 
fte so-calM ''add foods-’ such as citrus fruL, tolto and 
one or several tmds of meat and many have been treated bv 
faddis^ or cultists by means of various and peculiar diets If 
instead of beginning their treatment hy e,tah\khlTr:r:J \ 
habits and bowel function, one does skin tests anrl r • 
ntany more foods from an dreads tuStMtarfi: 
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danger of increasing the food phobia which will remain with the 
patient the rest of his life and seriously interfere with proper 
nutrition. We know that allergists have found that skin reac- 
tions are not significant in more than SO to 65 per cent of 
cases but it is difficult to convince a neurotic or dyspeptic 
patient that a food to which he has a positive skin reaction is 
not poison to him; and it is even difficult to convince him that 
a negative reaction entitles him to eat a food he fears. 

Recently, following the experience of Mackie,^ we have 
become interested in allergy as a factor in chronic nonspecific 
ulcerative colitis. We have patients in whom investigation and 
management of allergy have had a definitely beneficial effect. 
In most of our cases, improvement from allergy has been ob- 
tained when the ulcerative process had become more or less 
stabilized, having reached the stage of chronicity rather than 
being in the acute fulminating stage. The following case report 
is an example wherein the allergic management was a life- 
saving procedure. 

Case IV. — A student, twenty years of age, complained that for six years 
he had had recurrent attacks of diarrhea for two to three weeks each spring 
and fall. During these periods, from two to six soft to fluid stools were passed 
daily, and associated with these attacks there was a daily elevation of tempera- 
ture of 1° to 2° F. The patient had taken paregoric, bismuth, and a high 
vitamin diet without any change in symptoms. The patient’s father and 
paternal aunts had asthma and the patient himself had seasonal hay fever. 

At the time of e.xamination the patient weighed 151 pounds, and his 
temperature was 99.2° F. No abnormalities were found on physical examination 
except for tenderness over the ascending colon. Examination of the blood and 
urine, the Wassermann and Kahn reactions, estimation of the blood sugar and 
Ewald test meal gave normal findings. Examination of the stools revealed 
nothing abnormal except for the presence of pus. Proctoscopic examination 
revealed norma! findings. 

Because of the presence of seasonal hay fever, investigation of allergy 
was started. Skin tests rev'ealed a number of positive reactions including milk, 
wheat, orange, veal, com, chicken, egg, carrot, and lettuce. 

Roentgen examination, during and after the administration of a barium 
enema, showed a diminution of haustral markings and marked spasticity of the 
right colon as well as a narrowing of the terminal ileum. Roentgen examina- 
tion after giving a barium meal confirmed these findings. 

A diagnosis of regional ileitis and possible ulcerative colitis was made. 

The patient wished to return to school and to report at a bter date for 
operation. Management for elimination of allergens was advised and six months 
later he returned, having been free from symptoms until two sscclis prior to 
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the second admission when he acain began to have ' ‘ 

rechcck roentgen examination of the colon revealed no sTer.ificar.i ^ 

An cxploratorj- laparotomy was performed. The laU .mx or r.c ■ 
the terminal ileum, the cecum, ascending colon, tran'-vcrsc. and ' 

colon to the proximal end of the sigmioid colon were mnrhrdl.' >. 

were many large glands in the mesocolon and mcsrnlcric atiac. c, 
cecum and terminal ileum. The operator was of the opinion that thh wa--^a 
case of ulcerative colitis. An ileostomy was made 16 inches proTimal t^- 
the cecum. The glands removed for biopsj- showed a well marked hyTv-rpG-.-e 


reaction ndth no exddcnce of tuberculosis or neoplasm. 

The patient progressed very poorly follondng operation. He lo--t hrre 
quantities of fluids through the opening in the ileostomy, had marked fine, na- 
tions in blood chemistry, and lost 55 pounds in weight in spile of the use r., 
intravenous fluid therapy, blood transfusions, high caloric diets, high sitamin 
diets, kaolin, belladonna, and other forms of management. 

About five months later his life was despaired of and it was decided in 
consultation to place him on a trial diet of lamb, rice, and pears. Immcdi.atcly 
following this he began to improve. He required no more intravenous fluid-, 
and the colostomy began to function normally. The weight at this time w as 91 
pounds. The patient gained approximately a pound a day until he weighed 
132 pounds. As he improved, carefully selected foods were added to hi.« diet. 

Six months later when he returned, he was in excellent health, weighing 
ISS pounds. The ileostomy was functioning normally and roentgen examina- 
tion of the colon revealed marked improvement in the findings. Two months 
later, a recheck roentgen examination of the colon showed entirely normal 
findings. Proctoscopic examination again revealed normal findings. At this 
time, it was decided to dose the ileostomy. At the time of the operation, no 
eddence of abnormality was found in either the smaU or large intestine. No 
enlarged mesenteric lymph nodes were palpable. The ileostomy was dosed 
and an entero-enterostomy and an appendectomy were performed. 

The postoperative convalescence was entirely uneventful this time. Four 
days after operaUon, the patient was placed on the diet for the elimination of 
allergens which he had predously been following. When he was discharged 
from the hospital on the nineteenth postoperative day, the bowel function was 
entirely normal. 


Diarrhea is not uncommonly a symptom of gastro-intestinal 
allergy. Usually it is part of an acute upset due to food allergxr 
but m some patients diarrhea is chronic and is relieved by elimi- 

ingests any of 

the offending allergens or a new sensitivity develops Occa 
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the diarrhea was most severe, the stools were bloody. He had frequent colds and 
his father was subject to hay fever. 

Physical examination and e.xaraination of stools gave normal findings. 
Proctoscopic examination revealed normal mucosa for 10 inches. The Ewald 
test meal gave normal findings. Roentgen examination showed a very spastic 
colon. 

Intracutaneous tests revealed positive reactions to egg, milk, corn, orange, 
and potato. Elimination of these substances produced marked improvement. 
No more severe attacks of diarrhea occurred during the next two years, although 
the stools occasionally were softer than normal. 

Case VI. — housewife, thirty-two years of age, complained of general 
lack of vitality. She had had extreme weakness five years before our examina- 
tion and was relieved by intensive therapy with liver which was given orally 
for two months, but soon the weakness returned. For four years prior to 
admission, she had felt tired most of the time and any exertion seemed to 
cause extreme exhaustion in spite of adequate periods of rest. 

The family history was negative for allergy and there was no personal 
history suggestive of allerg>’. Systemic review revealed no cause for the symp- 
toms. Physical examination showed only poor nutrition and an asthenic habitus. 
She weighed IIS pounds, 9 pounds less than she did six months previously. 

Laboratory studies gave normal findings e.xcept for a hypochromic anemia 
(4.2 million red blood cells, hemoglobin 52 per cent). The Ewald test meal 
gave normal findings. 

With a diet for correction of the anemia and the administration of iron 
by mouth, she felt better when she returned two months later, and she had 
gained 14 pounds. The blood count was 4.9 million red cells and the hemoglobin 
was 7S per cent. Two months later she returned and said that she had had 
severe diarrhea, during the previous sLx weeks she had had two to ten liquid 
stools daily, and had lost IS pounds in weight. The physical e.xaraination again 
gave negative findings except for redness and atrophy of the mucosa of the 
tongue. Stool, proctoscopic, and roentgen c.xaminations of the colon gave 
normal findings. During several weeks’ time the use of all the usual forms of 
nonallergic management were without avail in controlling the diarrhea. 

In spite of the negative history of allerg>', the patient was then placed on 
a diet of lamb, rice, and pears, as a therapeutic trial. Two days later the stools 
became normal, she began to gain weight at the rate of one-half pound a day, 
and felt so much stronger that she stated it was unbelievable. With gradual 
trial additions to her diet, the continued satisfactory progress has been truly 
remarkable. 

Case Vn. — A housewife, thirty-eight years of age, first had diarrhea three 
months prior to admission. Four to six fluid stools were passed daily. The stools 
contained a moderate amount of stringy mucus and were accompanied by 
sharp, cramping, abdominal pains which were relieved by defecation. Treat- 
ment had been a “course of calomel” at the onset and more recently bi-muth 
and paregoric had been used with Uttle improvement. There had been a weig. 
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loss of 8 pounds. The patient bad had the seasonal lyp'- 
rears and had mild asthma once. Her father had ha> ftsc. ^ ^ 

Systemic review pave normal findincs. Physic.al (Tan-,ir,s;r r, = . ' - ' ' 
only tenderness in the lower left quadrant and a spa-tic ropCd.^ hti f ' 
Examinations of the stools .'bowed them to he normal. All r T.an-,ir.-;‘i- 
tests gave normal findings; these included roentgen examination of 
and gastro-intcstinal tract, proctoscopic examination, Ewald tr-t nr.'-A. l . -d 
counts and hemoglobin, Wassermann and Kahn tests, and sedim' .l..••io,l r.’.c 
of the erythrocytes. 

Since organic disease had been excluded, since there xx-as ,a po-itixe farm 
historj’ of allergx’, and the patient herself had respiratory allergy, it ''CTr^'i 
likely that allcrgx’ xvas the cause of the persEtent diarrhea. 

Intracutaneous tests rex'ealed positix’c reactions to milk. egg. corn. ri''. 
coBee, orange, pineapple, tomato, pepper, and asparagus. Elimination of thc -o 
foods resulted in a prompt cessation of the diarrhea and relief of the cramping 
abdominal pains. There xvas no recurrence for several months, until she adclcd 
milk in the diet. WTien milk xvas again eliminated her progress xvas satisfactory. 


Nausea and vomiting, as symptoms of allergy, usually ac- 
company some other manifestations of allergy, such as migraine, 
asthma, or acute abdominal crises due to allerg\c The factor 
of allergy in cases of migraine headache and asthma is often 
apparent due to the presence of concomitant symptoms and 
signs and the response to ergotamine tartrate and adrenalin. 


In the acute abdominal crises due to allergy, the diagnosis 
is often much more difficult. Occasionally, urticaria or angio- 
neurotic edema is present or a lead to the diagnosis may be 
gained by the finding of eosinophilia, a positive familv or 


personal history of allergy, or the history of ingestion of some 
unusual food. The therapeutic trial of a dose of adrenalin is 
justified in all cases in which the physician suspects such a 
crisis. If the response is not satisfactory, it is probably best to 
proceed mth surgical exploration unless the symptoms are out 
of proportion to the physical signs and it is deemed advisable 
to observe the patient for a longer period. At times, these acute 
abdominal crises are accompanied by gastro-intestinal bleeding 
Most frequently, the physician will be called upon to make a 
differential diagnosis between an allergic crisis and acute 
appendicitis. In cases of doubt, it is better to operate and 
remove a normal appendix than to allow the appendix to riinhir^ 
Bath the unfortunate sequelae that ensue. ^ 

Pain in the upper right quadrant of the abdomen or in tho 
epigastrium which simulates gallbladder disease is sometimes a 



3o8 E. N. COLLINS, CLARK P. PRITCHETT 

manifestation of allergy. The diagnosis is often difficult, but 
with negative roentgen findings and with no response to ordi- 
nary measures for the relief of symptoms due to chronic 
cholecystitis, or to functional causes, it is worthwhile to 
consider allergy, particularly if there is absence of a history 
of definite biliary colic and if jaundice has not been present. 
The results of surgery are often very disappointing to both 
the patient and the physician in these borderline cases. Occa- 
sionally we have seen patients who have had operations for 
gallbladder disease and continued to have the same type of 
pain or distress after the operation, but who have made excel- 
lent response to management from the standpoint of gastro- 
intestinal allergy. 

Gastro-intestinal allergy is often manifested by pain in any 
one of the other abdominal quadrants and the pain may be 
sharp and acute and come in attacks or it may be chronic and 
irregular in occurrence. When it is chronic, it is most often due 
to common and frequently ingested food. 

Case VIH. — A physician, thirty-sk years of age, had suffered for sk years 
with frequent attacks of severe midepigastric discomfort and belching. These 
occasionally were accompanied by attacks of vomiting, were not related to 
meals, and were not relieved by food, alkalis, antispasmodics, vomiting, or 
bowel movements. The patient believed that the ingestion of onions or shrimp 
provoked the attacks at times. 

Repeated roentgen examinations of the gastro-intestinal tract revealed 
no abnormalities. Gastric analyses gave normal findings and duodenal drainage 
was negative. The patient had been advised to have an abdominal exploration. 

There was no family or personal history of allergy. Systemic review gave 
negative findings and physical e.xamination revealed no abnormalities. Labora- 
tory studies gave normal findings. 

Intracutaneous tests for allergy revealed positive reactions to milk, beets, 
mustard, tea, peaches, hops, pineapple. Elimination of these allergens gave 
complete relief of symptoms and the patient has been entirely free from attacks 
for three years except when he ingests milk. 

Case IX . — A woman, forty-eight years of age, complained of frequent 
abdominal distress in the nature of bilious attacks with pain in the upper right 
quadrant for many years. At intervals for years she had had a burning sen- 
sation in her mouth. She believed coffee and oranges would induce the attaeJy. 

There was no family history of allergy but the patient bad allergic eczerna 
at intervals. Physical e.xamination and laboratoo’ studies revealed no abnorma 
ities. Intracutaneous tests showed sensitkity to milk, chocolate, potato, an 
cabbage. When last heard from fifteen months later she reported that eh'raina- 
tion of these foods resulted in complete relief. 
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The relation of gastro-inteslinal allergy- to f>rp!jc u^rcr 
should be considered when the patient ^^■ith ulcer dnc? not 
respond satisfactorily to the usual forms of mana cement. The 
consideration of allerg\' in other ulcerative conditions in the 
digestive tract, such as ulcerative colitis, has been mentioned. 
Small mucosal erosions in the stomach and duodenum ha\c 
been likened to “canker sores” in the mouth, and allergic man- 
agement has proved effective in the relief of ^ the latter condi- 
tion. However, in our experience, the progress of the patient 
with ulcer, while using nonallergic management has been so 
satisfactory' tliat allerg}' in these instances has rarely been 
considered. Patients witli ulcer who had other manifestations 
of allerg}' and were found sensitive to milk by intracutaneous 
tests have made satisfactory progress while taking milk and 
cream at frequent intervals and following the other details of 
the Sippy regimen. At tire same time, we have had rare in- 
stances of allergic individuals sensitive to milk in whom the 
response to management was not satisfactory until milk was 
eliminated from the diet. 


Case X . — k white woman, twenty-eight years of age, complained of 
“digestive disorder.” Since childhood she had been subject to frequent attacks 
of indigestion with nausea and vomiting. She had in recent years had epigastric 
distress irregularly during the day but was never awakened by it at night. She 
had not noted particularly the relation of food to the occurrence of the pain. 
For several years she had experienced frequent headaches, which sometimes 
were accompanied by nausea and vomiting and she believed that eating fried 
foods, fatty foods, and pastry caused the headaches. 

The family history was negative for allergj’. 

Except for poor nutrition, the physical examination revealed no abnormal- 
ities. Laboratory studies, including an Ewald test meal, revealed normal 
findings. Roentgen examination showed a deformity of the duodenal bulb 
attributed to the presence of ulcer, but an active crater was not xdsualized. 
Although the presenting complaints were not characteristic of the well-known 
ulcer sjTidrome, the clinician thought that this might be an instance where the 
histoiy was not reliable. 


The patient was placed on a modified Sippy regimen. 

She did not return until two and half years later, when she reported 
she had had only very sUght relief from her epigastric distress on the Sippy 
regimen and that her headaches were more severe. 

-Allers’ tests were made by the intracutaneous method. There were posi 

he,e foods were ehmmated from her diet and in the ensuing three years she 
Has experienced very marked relief from the headaches and the ep^stric 
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distress, having a recurrence of symptoms only when she ingested milk, eggs, 
chocolate, or onions. 

Edema of the lips or tongue may occur as the result of 
allergy and it is of varying severity. Usually the patient is 
able to determine the offending food without much difficulty. 
In some patients, there is merely itching, burning, or puckering 
of the mucosa due to a localized reaction. We recently saw a 
patient who had eaten no citrus fruits for years because of 
these local S}miptoms in the mouth. With the recent advances 
in vitamin therapy it is easy to correct such a vitamin defi- 
ciency with cevitamic acid. 

We believe that at times canker sores are due to allergy to 
certain foods. When they occur infrequently a study to deter- 
mine allergens is not indicated. When they occur in conjunc- 
tion with some other condition due to allergy, elimination of 
allergens responsible for the major condition often decreases 
the frequency of canker sores. We have had under observation 
for over a year a middle-aged woman on whom complete studies 
for allergy were done because of frequent and severe canker 
sores. She has experienced great relief by following the regimen 
for elimination of allergens and this has been so complete that 
she cannot be induced to eat any of the foods to which she 
is sensitive. 

Heavy breath and coated tongue at times are minor com- 
plaints of patients with allergy. These symptoms may be 
alleviated by proper management. In one of our patients whose 
chief complaint was heavy breath, relief followed the use of 
a diet free from allergens. 

Itching about the anus or a sense of irritation in this region 
is occasionally relieved by treatment of allergy. Most often 
there are other manifestations of allergy, and it is seldom that 
pruritus ani as an isolated symptom is benefited by an allergic 
regimen. 

SYMPTOMS OF GASTRO-INTESTINAL ALLERGY IN CHILDREN 

Allerg}^ is a frequent cause of gastro-intestinal symptoms in 
children. If one of the parents has allergjL this factor should 
be suspected and it should be even more strongly considere 
when both parents have allergyc Foods are the most important 
allergens in children and gastro-intestinal symptoms tend to 
accompany many other manifestations of allergjL 
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In h>T)ersensitive children, the first contact vrith a foM may 
cause violent symptoms, such as swelling oi the oral tir^uc:. 
vomiting, abdominal cramps, and diarrhea. In severe cases, 
the stools mav be bloody. A family history- of allcre>-. a histor}- 
of ingestion of a food for the first time, other signs of^ allerg}'. 
such as astlima, eczema, or edema, and a blood co^inophilia 
are helpful points in differential diagnosis. 

Colic in infants which fails to respond to ordinary* measure:: 
of therapy, or colic in children of allergic parents should arouse 
suspicion of allerg)'. Often the response to some dictar) 
changes is little short of spectacular. Persistent vomiting re- 
sembling pylorospasm or pyloric stenosis is at times due to 
food allerg)'. 

Patients with cyclic vomiting'’ have been treated on the 
basis of allerg)' with excellent results and this mode of attack 
on such problems holds much promise now. 

Diarrhea is seen as a manifestation of allerg)', usually as 
a part of an acute episode and not so often as the recurring 
intermittent type that is so commonly observed in adults. .*\t 
times, though, diarrhea alternating witli constipation is seen 
in children -with allergy. 

Anorexia and definite aversions to certain foods may be 
expressions in young children and infants of food allergy, and, 
if there are other factors that suggest allergy, investigation is 
necessary rather than insistence that the food be eaten. 


DETECTION OF ALLERGIC FACTORS IN GASTRO-INTESTINAL 
DISTURBANCES 

If the diagnosis of gastro-intestinal allergy is to be made 
in the proper proportion of cases, the physician’s index of 
suspicion for factors of allergy must be raised. Every gastro- 
intestinal history should include a detailed family history con- 
cerning allergy and a detailed personal history concerning the 
occurrence of hay fever, asthma, frequent head colds, chronic 
sinusitis, migraine, eczema, hives, angioneurotic edema food 
dishkes foods that disagree, feeding difficulties as an infant 
or small child, cyclic vomiting, drug idiosyncrasies, and ohvsi- 
cal allergies. All these indicate to the physician that, if organic 
disease and obvious functional causes are eliminated alfernv 
may be a factor m producing the patient’s symptoms ’ ^ 
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Physical examination that reveals evidence of urticaria, 
angioneurotic edema, eczema, conjunctivitis of the allergic type’ 
rhinitis with a pale, boggy nasal mucosa, asthma, or canker 
sores in the mouth again indicates that allergy must be con- 
sidered. 

The proper time for making complete investigation for 
allergy, after organic disease has been excluded, will of course 
depend upon many factors. In view of the time and effort 
needed for study of allergy, we believe a preliminary trial on 
nonallergic management should be instituted if the gastro- 
intestinal symptoms predominate. If manifestations of allergy 
in other parts of the body predominate, investigation of the 
allergy is indicated at once. In these instances the gastro- 
intestinal s}Tnptoms will be relieved with the disappearance of 
symptoms elsewhere in the body. 

CHOICE OF TYPE OF ALLERGIC INVESTIGATION 

The method used in finding the foods which are causing the 
patient’s symptoms depends on several factors. One must 
consider the t5T3e of individual, how intelligent an observer he 
is, how frequently he will return to the physician for observa- 
tion, whether other manifestations of allergy are present, the 
patient’s state of nutrition, the severity of symptoms, and the 
patient’s environment. 

Obviously, one should not use the trial diets alone in a poor 
observer, an unintelligent patient, or one who will not cooperate 
well. Likewse, the travelling salesman or the student who eats 
at a boarding house or in a dormitory will find it difficult to 
cooperate in a method which requires special preparation of 
foods and frequent manipulations of the dietary regimen. 

The patient who has other manifestations of allergy, such as 
hay fever or asthma and in whom inhalants may also be an 
important factor, should have skin testing, either by the scratch 
or intradermal method, as the initial step in diagnosis, being 
careful to explain to the patient that the method has been 
only 50 to 65 per cent reliable in a large group of cases, as far 
as food allergy is concerned, but that it may solve his difficu ty 
immediately or again it may be necessary to use additional 
procedures until a solution of his problem is reached. 
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In patients who show skin reactions to most of the food' 
that make up their ordinary diet and in whom it mil be a hard- 
ship to give up the articles of diet, it is well to check the rc;iilts 
of skin tests either by the leukopenic index response or by 
dietary trial before final judgment is made as to whether the 
food is an offender. 

In those persons in whom there is no familial historx' or 
other personal historj' of allergy and who have failed to 
respond to nonallergic management and who can be counted on 
to observe carefully and cooperate well and in whom it will 
not work a hardship to have meals prepared that are entirely 
different from tlie ordinary diet, we commonly begin with the 
trial diets which are similar to those advocated by Rowe*" and 
Alvarez." 


IDENTIFICATION OF FOODS CAUSING ABDOMINAL DISTRESS 


Indiwduality in the prescription of diets is often ncccssar)- because of 
idiosyncrasies to particular foods. If your attacks of indigestion corac at 
intervals of weeks, keeping a diary of foods eaten during the twenty-four hours 
preceding each upset should make the discovery of the offending foods com- 
paratively simple. However, if your indigestion is present every day, con- 
siderable detective work may be required to identify the oBending foods. Fasting 
or limiting the diet to maple sugar for a few days would probably result in 
complete relief of symptoms, but this is not pleasant and is usually impracti- 
cable. The following Initial Diet, which consists of foods least likely to cause 
distress, may be used for a period of four to seven days: 

Soup: Lamb or mutton broth, containing rice if desired. 

Meat: Lamb or mutton; roasted or served in the form of stew or chops; lamb 
patties or hash; cold sliced lamb; casserole of lamb and rice; lamb and 
rice croquettes. 

Cereal: Rice krispies, puffed rice, rice flakes, rice flour, boiled rice. Pear juice 
or butter may be added. 

Fruit: Pears, preferably baked with granulated sugar, pear juice, canned pears, 
stewed pears, or fresh pears without skin or seeds. 

Sugar: Granulated or powdered only. 

Fat; Butter or lamb fat only. 

Seasoning: Salt only. 

Beverage: Clear tea or water. 


Saggestions.-For breakfast you may eat a lamb chop with puffed rice 
nee flakes or steamed rice with butter or sugar, or some of th. . r 

» .1 CM b. kl X M X ‘ 

For the noon and msht meals you may have a lamh rhn.. 
with rice and canned pears. No coffee, sodas fountaif 
be taken, and even chewing gum should be avoided. "" 
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If your indigestion is not relieved, and fasting or limiting the diet to 
maple sugar is not feasible, limit the diet to milk only, taken as often as 
desired, for a few days. 

If your indigestion has been relieved, add new foods, one each fourth to 
seventh day , in the following order; beef, potato, gelatin, carrots, turnips, 
asparagus, string beans, arrowroot cookies, rye crisp, thin toast, and oatmeal. 

If constipation occurs, granulated agar, 1 to 2 tablespoonfuls at bedtime, 
may be taken, or plain water enemas may be used. 

Your daily notes should include factors which commonly aggravate indi- 
gestion, such as eating when angry or in a hurry, emotional upsets, headaches, 
unusual fatigue, a “cold” or influenaal-like infections. 

The above test diets are for diagnostic purposes only. They are not 
adequate or balanced diets and should not be followed mdefinitely. 


While the patient is following this trial diet, no medication 
is given except a drachm of dicalcium phosphate each morning 
before breakfast. The patient is impressed with the fact that 
he must take nothing else in the way of food or medicine. We 
also insist that he keep an accurate record of the symptoms he 
experiences while following this trial diet. If the response is 
not satisfactory, we shift to some other trial diet. If, how- 
ever, the patient obtains relief from symptoms, we at once be- 
gin to add other foods, making additions about every four 
days. If some food is encountered which causes distress, we 
instruct the patient to omit the food until he is free from 
symptoms, then to try it and see if symptoms are produced 
again. This procedure is used until both we and the patient 
are convinced that the particular food in question is or is not 
an offender. 

Because it is our desire to get the patient back on a balanced 
and adequate diet and a diet as nearly like that of members 
of his household as possible, wheat, milk, and eggs are tried 
as soon as possible after the patient has had a period of relief. 
Some clinicians prefer to try many other foods known to cause 
symptoms in only a few cases but we have found it more 
convenient to try these common articles of food early. When 
symptoms occur very infrequently, a food diary is often the 
means of finding the offender. Usually the food causing t e 
symptoms has been ingested within the previous twenty-four 
hours before the onset of symptoms, but this is not aIway.-> 

the case. _ . , , r i 

The use of Rowe’s elimination diets is a helpful ciiag- 
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nostic procedure and there are other approachc?. Hich a? an 
initial period of starvation before any food? are civen. vrhich 
have their place in the attack on gastro-inlestinal allcrcr- prob- 
lems but, in the main, we have found the use of the trial diet 
and skin testing with checks on important foods by the leuko- 
penic index to be adequate and satisfactorve 

Gastro-intestinal allergy in infants and children nuDt be 
studied with care and discretion. Care must be taken to insure 
an adequate supply of minerals, vitamins, and calorics even 
during the period of diagnosis. In infants and young children, 
a change to goat’s milk or a formula prepared from soy bean 
flour often alleviates tiie symptoms and then a trial with 
superheated milk can be made. In young children, trial diets 
can be tried altliough tliey cannot be used for so long or be 
so restricted as in adults. Most satisfactory in studying sensi- 
tivities in children under ten or twelve years of age is to study 
tests done by the passive transfer method of skin testing. 


TREATMENT OF GASTRO-INTESTINAL ALLERGY 


Simply stated, the treatment of patients with gastro-intesti- 
nal allerg}' resolves itself into the elimination of foods which 
cause symptoms but the problem of treatment is more com- 
plex than this. The patient must be made aware of tlie occur- 
rence of the offending substance, shown that it occurs fre- 
quently in prepared commercial foods, that it is an ingredient 
in many combinations that he had not considered before, and 
that he must be on the alert to detect such occurrences. 

Further, to be adequate, treatment must include instruc- 
tions to the patient for the preparation of adequate and palat- 
able substitutes. Detailed directions concerning the planning 
of menus and recipes for appetizing and palatable dishes are 
imperative. 


When milk, citrus fruits, wheat, or other foods containing 
important minerals or vitamins are deleted from the diet ade- 
quate replacement therapy must be given in the form of cal 
cium, phosphorus, and vitamins. With the numerous synthetic 
and concentrated vitamin preparations now on the marLt this 
IS much l^s of a problem than it was several years ago' To 
see that tlie patient receives the proper amoiinl S ^ ^ • 
lats and carbohydrates is not difficult if attention is^Sto 
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the availability of substitutes now procurable through pharma- 
ceutic and dietetic supply manufacturers. 

^ The patient should be informed that, after a period of 
relief while abstaining entirely from the offending foods, he 
may be able to tolerate small or ordinary amounts of the present 
allergens. After the completion of allergic investigation we 
ordinarily wait several months before investigating the possi- 
bility of an increased tolerance to the foods that caused symp- 
toms. 

Elimination of foods which cause symptoms should result 
in complete relief but experience teaches us that, to obtain the 
best results, we must also give attention to deficiency states, 
metabolic and endocrine derangements, hygienic habits, and 
psychic disturbances before the patient is symptom-free. The 
correction of these factors proceeds along the same lines as 
when it is met in the nonallergic patient. 


SUMMARY 

Gastro-intestinal allergy, in our experience, is not rare but 
it is not as common as many workers emphasize. The possi- 
bility of allergy must be kept in mind during the study of a 
patient with gastro-intestinal symptoms but it is, of course, 
important to exclude organic disease and the usual functional 
disturbances first. This is done by careful history, physical 
examination, roentgen examination and laboratory studies. 

Gastro-intestinal allergy is most likely to occur in patients 
with a positive family history or a personal history of other 
allergy. It is also a factor to be considered in the management 
of chronic nonspecific ulcerative colitis. 

The detection of the offending substances is made chiefly by 
trial or elimination diets, skin testing, or digestive leukocyte 
response. In our hands the trial diets have proved satisfactory 
in many cases, but circumstances often dictate that skin testing 
is the initial procedure of choice. The final diagnostic criterion 
is the response of the patient to therapy. 
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ALLERGIC BRONCHITIS 

H. Scott Van Ordstrand and A. Carlton Lrnsteni. 


The three most common allergic diseases of the respirator}, 
tract are bronchial asthma, hay fever and perennial allergic 
rhinitis. Respiratory allergy may also manifest itself in a 
fourth, less veil recognized vay, namely as allergic bronchitis. 
This condition is relatively common, may be either perennial 
or seasonal in form, and usually responds well to proper man- 
agement. There is often an associated allergic rhinitis, and 
approximately one third of the patients report occasional 
wheezing during the time the cough is present. A few indi- 
viduals experience typical attacks of bronchial asthma, and a 
review of the clinical history of certain patients with bronchial 
asthma, emphysema of the lungs and bronchiectasis indicates 
that untreated allergic bronchitis may be a forerunner of these 
conditions. 

The symptoms of allergic bronchitis usually originate dur- 
ing childhood or young adult years and at times they even 
appear at the age of but a few months. The most significant 
feature of the disease consists of a persistent, relatively unpro- 
ductive cough, occasionally paroxysmal in character, which 
occurs in the absence of pulmonary disease or evidence of 
infection in the upper respiratory tract. The cases are divisible 
into three distinct groups according to the duration of the cough 
and the presence or absence of seasonal occurrence. In the first 
of these groups there is more or less frequent cough throughout 
the year and in many patients this has been present for several, 
years. Although the cough may be worse at night or at some 
particular time during the day, the season of the year has no 
effect upon it. In the second group, which seems to be the 
largest numerically, the patient complains of unusual suscepti- 
bility to “colds.” A persistent cough develops at frequent inter- 
vals without relation to the season of the year and usually 
lasts for at least two weeks or longer. In the third group, the 
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cough is strictly seasonal, occurring in the spring or late sum- 
mer, and is directly attributable to the pollens. 

_ Physical examination of the patient who has allergic bron- 
cliitis frequently reveals nothing of significance. The lungs 
are entir ely c lear percussion, and auscultation may give 
completely normal findings. In about one third of all patients, 
however, a few fine or medium moist rales are heard over all 
lung fields, and, in addition, there may be a few musical rales. 
An occasional individual in whom symptoms have been present 
without interruption for several years presents the barrel- 
shaped chest and otlier physical signs of chronic emphysema 
of the lungs. In unusual instances also undue diminution of 
the breath sounds over tlie base of the lungs and the occurrence 
of numerous medium and coarse rales suggest bronchiectasis 
but the presence of this condition must be confirmed by roent- 
genologic study after the instillation of iodized oil. 

Roentgenologic examination of the lungs in patients with 
uncomplicated allergic bronchitis reveals entirely normal find- 
ings in somewhat more than one half of all cases. Occasionally 
in patients with severe cough of recent onset there is a more or 
less generalized increased density of the lungs of variable 
degree suggestive of an acute exudative process. These find- 
ings usually clear rapidly with proper treatment of the allergic 
state. In Uie remaining patients the shadows of the lung 
hilus are increased and there may be increased peribronchial 
shadows extending toward the periphery and especially into 
the lung bases. 

H3qDochromic anemia of mild or moderate degree is a fre- 
quent finding in patients with allergic bronchitis. The leuko- 
cyte count usually is within the limits of normal, but differen- 
tial counts on stained films reveal a slight eosinophilia in a 
large proportion of the cases. The average finding is 4 per cent 
but in one of our patients who presented no other manifesta- 
tions of allergy or of other pathologic states, 34 per cent of 
the white blood cells were eosinophilic leukocytes. The erythro- 
cyte sedimentation rate is often slightly increased above the 
normal but greatly increased rates are encountered only in the 
presence of some complicating factor. 

The principal allergens in a series of 60 consecutive cases 
of allergic bronchitis are presented in Table 1. As in other 
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TABLE 1 

Principal Allergens in 60 Consccctivc C\ses or Allergic Beg nchiti 


Allergen. 

Xumhcr of 
patients 
tested. 

1 

Xumlicr of ! 
positive j 

reactions. 

PcTCtnIairc of 
positive 
rc.icliori?. 

House dust 

60 

54 

90 

Animal hairs and dander 

60 j 

54 1 

W 

Yeasts and molds 

34 

30 

S9 

Feathers 

60 

44 

73 

Animal furs ! 

8 

5 

62 

Pollens 

39 

24 

61 

Orris root 

60 

33 

55 

Tohaccxi 

60 

33 

55 

Cottonseed 

60 

19 

32 

Silk 

60 

16 

27 

Pyre thrum 

.| 60 

15 

25 


allergic states, multiple hypersensitivity is the usual finding 
but in many instances an analysis of the clinical history and 
and inquiry into the patient’s environment enable one to attach 
major importance to one particular substance. The response 
to the elimination or avoidance of this substance can then be 
employed as a test of the correctness of one’s conclusions. In 
our patients the most important allergens were house_dust, 
feathers, animal hairs and dander, and yeasts and molds.- Food 
substances played a relatively unimportant part, and the pol- 
lens were the responsible agent only in the seasonal cases. 

The most common coniplications of allergic bronchitis are, 
as one might expect, allergic in nature (Table 2). It is worthy 
of note that 6 of our 60 patients either gave a history of 
brondual_ asthma or were observed during an attack. In these 
indiwduals the asthmatic attacks occurred at infrequent inter- 
vals^ but cough, which was regarded as due to allergic bron- 
clnto, persisted between the seizures. Approximately one third 
of the 60 patients reported occasional transient wheezing dur- 
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cough is strictly seasonal, occurring in the spring or late sum- 
mer, and is directly attributable to the pollens. 

Physical examination of the patient who has allergic bron- 
chitis frequently reveals nothing of significance. The lungs 
are ent irely c lear on^]^rcussion, and auscultation may give 
completely normal findings. In about one third of all patients, 
however, a few fine or medium moist rales are heard over all 
lung fields, and, in addition, there may be a few musical rales. 
An occasional individual in whom symptoms have been present 
without interruption for several years presents the barrel- 
shaped chest and other physical signs of chronic emphysema 
of the lungs. In unusual instances also undue diminution of 
the breath sounds over the base of the lungs and the occurrence 
of numerous medium and coarse rales suggest bronchiectasis 
but the presence of this condition must be confirmed by roent- 
genologic study after the instillation of iodized oil. 

Roentgenologic examination of the lungs in patients with 
uncomplicated allergic bronchitis reveals entirely normal find- 
ings in somewhat more than one half of all cases. Occasionally 
in patients with severe cough of recent onset there is a more or 
less generalized increased density of the lungs of variable 
degree suggestive of an acute exudative process. These find- 
ings usually clear rapidly with proper treatment of the allergic 
state. In the remaining patients the shadows of the lung 
hilus are increased and there may be increased peribronchial 
shadows extending toward the periphery and especially into 
the lung bases. 

Hypochromic anemia of mild or moderate degree is a fre- 
quent finding in patients with allergic bronchitis. The leuko- 
cyte count usually is within the limits of normal, but differen- 
tial counts on stained films reveal a slight eosinophilia in a 
large proportion of the cases. The average finding is 4 per cent 
but in one of our patients who presented no other manifesta- 
tions of allergy or of other pathologic states, 34 per cent o 
the white blood cells were eosinophilic leukocytes. The erythro- 
cyte sedimentation rate is often slightly increased above the 
normal but greatly increased rates are encountered only in the 
presence of some complicating factor. 

The principal allergens in a series of 6 0^consecutive cas ^ 
of allergic bronchitis are presented in Table 1. As m ot e 
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TABLE I 


Pbincipal AiiERGEKs IM 60 CoN’SECUTivn CvsES or Aixr.p.r.^c ?>> i-c.t. iT 


Allergen. 

Number of 1 
patients 1 

tested. 

Numl>cr of 
positive 
reactions. 

Pcrctnt.src rf 
positive 
reactions. 

House dust 1 

60 

54 

90 

Animal hairs and dander 

60 

54 j 90 

Yeasts and molds 

34 

30 

89 

Feathers 

60 

44 

73 

Animal furs ' 

8 1 

5 ! 

62 

Pollens 

39 

24 

61 

Orris root 

60 

33 

55 

Tobacco 

60 

33 

55 

Cottonseed 

60 

19 

32 

Silk 

60 

16 

1 

Pyrethrum 

60 

15 

25 


allergic states, multiple hypersensitivity is the usual finding 
but in many instances an analysis of the clinical history and 
and inquiry into the patient’s environment enable one to attach 
major importance to one particular substance. The response 
to the elimination or avoidance of this substance can then be 
employed as a test of the correctness of one’s conclusions. In 
our patients the most important allergens v/ere house_dus,t, 
feathers, animal hairs and dander, and yeasts and molds.- Food 
substances played a relatively unimportant part, and the pol- 
lens were the responsible agent only in the seasonal cases. 

The most common complications of allergic bronchitis are, 
as one might expect, allergic in nature (Table 2). It is worthy 
of note that 6 of our 60 patients either gave a history of 
bro pchial asthma or were observed during an attack. In these 
individuals the asthmatic attacks occurred at infrequent inter- 
vals^ but cough, which was regarded as due to allergic bron- 
chitis, persisted between the seizures. Approximately one third 
of the 60 patients reported occasional transient wheezing dur- 
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TABLE 2 

Associated Conditions in 60 Consecutive Cases of Allergic BRONCHms 


Condition. 

Number of 
cases. 

Percentage 

incidence. 

Perennial allergic rhinitis 

25 

42 

Hay fever 

7 

12 

-Asthma 

6 

10 

Allergic eczema 

5 

9 

Gastro-intestinal allergy 

1 

2 

Bronchiectasis 

3 

5 

Emphysema of the lungs 

2 

. 3 


ing or after paroxyms of cough, but there was nothing to indi- 
cate that this was to be interpreted as due to bronchial asthma. 
Bronchiectasis and emphysema of tl?e lungs are unusual se- 
quelae and are observed only in individuals who belong to the 
older age groups and have experienced symptoms for many 

years. _ • j • 

A positive family history of allergic diseases is obtained m 
approximately one half of all patients with allergic bronchitis. 

Every patient with allergic bronchitis should receive a thor- 
ough physical examination after a detailed clinical history has 
been recorded. Particular attention should be given to t e 
accessory nasal sinuses and the state of the nasal mucous 
membranes as well as to the pulmonary findings. Following 
this, roentgenograms should be made of the chest, and i ^ eit er 
the roentgen findings or the results of the physical examination 
suggest bronchiectasis, additional roentgen studies shouW D 
made after the instillation of iodized oil into the bronchial tree 
A complete blood examination including a careful diherent 
count should be made, and the erythrocyte sedimentation r 
should be measured. The sputum also should be . 

The treatment of allergic bronchitis consists of elim 
of the important allergens from the ^ 

whenever this is possible. A^Ten this is carried 
prompt and complete relief from the cough is obtained. 
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cases due to house dust and to yeasts and molds, the usual 
measures of cleanliness about the patient's house and place of 
business may not prove helpful. In these instances, an attempt 
should be made to immunize the individual by subcutaneous 
injections of suitably prepared extracts in gradually incrcasine 
concentrations. Similar treatment is employed in seasonal cases 
due to the pollens. The results of treatment are less satisfactory 
in cases due to house dust than in those due to other allcrucns. 
but even in this group at least partial improvement may be 
expected in a majority of the cases. Therapeutic measures 
other than the allerg}’' regimen are seldom necessary althouch 
the temporary administration of iodides by mouth mav be 
helpful in allaying cough before the regimen has been estab- 
lished. 




Ucdkal Clinics oj North America 
March, 193S. Cleveland Clinic Number 


ALLERGY AS A FACTOR IN HEADACHE 
C. L. Hartsock and F. J. McGurl 


Headaches of all U^pes, severity and frequency present 
some of the most difficult diagnostic and therapeutic problems 
of medicine. From the heterogeneous groups of cephalalgias 
that torture human beings, only a few can be grouped into 
distinct clinical syndromes. The term migraine has been applied 
to one such characteristic symptom-complex. This periodic 
tj^e of headache, with its prodromal and associated symptoms, 
is so thoroughly familiar to everyone tliat no description of its 
clinical characteristics is necessary. 

Although migraine was recognized as a distinct clinical 
entity centuries ago, its etiology remained obscure in spite of 
the work of innumerable writers and investigators. The most 
accepted theory was that these periodic attacks were due to 
explosions of nervous impulses accumulating in a susceptible 
and usually high-strung, emotional person having inherited 
tendencies to migraine, the explosions being set off at intervals 
by a variety of trigger mechanisms. 

On the basis of this theory, the treatment of migraine was 
not entirely unsuccessful in those cases where the emotional 
accumulation of energy could be controlled and the trigger 
mechanism made less sensitive or eliminated. However, suc- 
cess obtained at the expense of such drastic curtailment of the 
patient’s activities really defeated its purpose. Few patients 
could afford the required inactivity and those who could rest 
were not temperamentally fitted or contented to do so during 
the most active years of their lives when unfortunately the 
attacks of migraine were at their peak of frequenev anH 
severity. ^ 

The treatment of migraine became a vei 
problem. Attempts to relieve these miserable 
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y discouraging 
patients led to 



3^6 C. L. HAE.TSOCK, F. J. MCGIIRL 

many useless operations for the removal of suspicious foci of 
infection, pelvic organs and gallbladders. Such operations, of 
course, proved futile and the resultant drain on the patient’s 
vitality usually served to aggravate the attacks. Consultants 
and clinics saw these discouraged patients in the interim be- 
tween their attacks and tried vainly to give them some satis- 
faction and relief. As a rule, however, even following such 
studies, the family physician was still called upon to give the 
patient comfort during an attack or, in most cases, the patient 
finally reached the point where he resigned himself to twenty- 
four or forty-eight hours of invalidism at periodic intervals. 

As the conception of allergy broadened and the role of 
human hypersensitivity to foreign proteins came to be under- 
stood as a cause of human ills, the possible relation of allergy 
to migraine was envisaged by a few observers. It really was 
not difficult to see this relationship. The inherited tendency 
was definite. Edema and spasm of the smooth muscles, the 
chief characteristics of allergy, could readily explain the 
symptoms of migraine. Furthermore, many patients had ob- 
served their own attacks sufficiently that they were able to 
trace the origin to the ingestion of certain foods. This was 
certainly a new and promising angle from which to approach 
this discouraging disease. Meeting some skepticism, it re- 
quired considerable enthusiasm on the part of its earliest 
exponents to gain general acceptance for this new theory. As 
usual with new theories, there was overenthusiasm on the part 
of some workers and this led to glowing reports of brilliant 
results secured by the elimination of allergens. Such results 
could not be duplicated by others and this led to further skepti- 
cism. 

It is true that all migraine-like headaches cannot be relieved 
by the strictest management for the control of allergv' and the 
question arises as to whether there are other causes for this 
type of headache. lA'e believe it can be stated that at the 
present time it is the general opinion of most observers, ami 
the results of our own observations in everj' way confirrn thi- 
opinion, that human hvpersensitiveness plays a major role m 
the production of the migraine syndrome and the elimination 
of allergens offers the most satisfactorv- solution of the problem. 

Before proceeding further wth the discussion of the direct 
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treatment of the patient with migraine, some of the intcrc?tine 
features of tliis disease will be considered. 

Patients with migraine are almost universally of the highU 
emotional or intellectual tj^pe or both. hen attacks are r-paced 
far enough apart for recuperation to lake place between at- 
tacks, it is found that they usually follow some exhaustinc 
activity. The more or less continuous episodes of migraine 
occur onty in those patients who show evidence of complete 
exhaustion. These facts and many others, such as the cessation 
of attacks during pregnancy and after the menopause, appear 
to indicate that a nervous and glandular factor is present in this 
disease. Can these facts be correlated with the theorx’ of 
allergj’' as the origin of the disease? 

Such a correlation is simple, of course, if one assumes that 
the sensitivity of the individual varies wdth his emotions and 
physical state. Similar phenomena have been observed to a 
lesser extent in other forms of allergy. The amount or quan- 
tity of the allergen to which the patient is exposed is a still 
more important cause of the variation in reaction. This 
quantitative factor is the one most affected by the nervous 


and physical state of the patient. Since tire allergens w’hich 
cause migraine are usually food allergens, the portal of entrj' 
must be the gastro-intestinal tract. To produce a reaction in 
the shock organ, it is probably necessary that the whole protein 
molecule to which the shock organ is sensitive be absorbed. 
Certain disturbances of the gastro-intestinal tract wmuld per- 
mit this more readily than others, and w'e believe the conditions 


necessary for this absorption of whole protein molecules are 
more apt to be present in the gastro-intestinal tract when the 
patient is fatigued or emotionally upset. 

Patients very frequently say that they have an unusual 
sense of well-being the day preceding an attack. It has also 
been observed that the fluoroscopic examination of the stom 
ach and upper intestinal tract just prior to the onset of an 
attack shows a marked stasis or even a reverse peristalsis in 
the duodenum. :My interpretation of these two phenomena is 
that, with increasing nerve tension and fatigue a hvnempr- f f 
SIS occurs which accounts for the sense of Th 

In-perperistalsis then shifts to a reverse ^ 

resuHin, in upp„ intesUraf?^ ““ll Z 
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duodenum, make ideal conditions for the absorption of whole 
protein molecules. The migraine syndrome has also been 
observed to have a direct relation to mechanical duodenal stasis 
and relief has been obtained by its correction. Variation in the 
a.ctivity of the digestive ferments and also the function of the 
liver during varying physical and emotional states of the patient 
could be additional factors favoring the absorption of the pro- 
tein molecule. 

These statements are entirely theoretical, but they are men- 
tioned in an effort to explain some of the factors which must 
be considered if migraine is to be explained on the basis of 
allergy. This theory does have a practical application, how- 
ever — for proper protection against the allergens to which the 
patient is sensitive, there must be a concerted effort to improve 
body function as a whole and reliance must not be based simply 
on exclusion of the causative allergens from the patient’s diet. 

Two groups of patients present important problems to the 
allergist who deals with the problem of migraine: (1) the 
patients with typical attacks of migraine but who do not re- 
spond to the strictest management for the elimination of aller- 
gens and (2) the patients with headaches not typical of mi- 
graine who, in desperation, are referred to him for possible 
aid. This latter problem is daily growing greater. The prob- 
lem of the atypical case will be dismissed from this discussion 
with the simple statement that we have seen a sufficient num- 
ber of cures to warrant a simple study for allergy and a brief 
regimen of dietary control if the patient understands that it is 
only an experimental attempt to determine the cause of his 
trouble. The intensive regimens outlined for the true migrain- 
eur should only be continued for a brief period of trial. 

The patient ^vith typical attacks who is not relieved by the 
most careful management cannot be dismissed so lightly. Such 
cases naturally bring up the question as to whether there are 
other causes for the migraine seizures. It would seem quite 
possible that other conditions might duplicate this syndrome: 
therefore, causes other than allergy should still be sought in 
addition to the attempt to find and correct factors that affect 
the allergy. Since this paper deals e.xclusively \dth the head- 
ache due to allergy, no further discussion of this phase of the 
problem can be given except to say that these patients remain 
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cooperate fully. Others, in Spite, of good cooperation, experi- 
ence only partial relief, while still others are only partially re- 
lieved because the routine is too difficult to be practical in 
their mode of living. 

It can be stated that elimination of allergens favorably 
affects 75 per cent of all cases of migraine. The failure to secure 
results is directly proportional to the emotional stability that 
is present and the complete success, from the standpoint of 
practical application, is proportional to the ease with which 
the prescribed regimen may be carried out. The fewer and 
more defined the allergens which must be avoided, the more 
simple the routine for the patient and the more brilliant the 
results. 

Determination of the causative allergens is of course the 
prime requisite for relief in any case. In simple cases, the 
patient will often have some ideas in regard to certain foods 
which should be restricted even though tests do not show 
reactions to these foods. We rely mainly on the intradermal 
skin tests for clues to sensitivity and base our original thera- 
peutic regimen on the results of these tests, omitting also any 
food of which the patient is suspicious. If the diet, based on 
the results of the tests of sensitivity, fails to give complete 
relief, we then reduce the diet to the various well-known elimi- 
nation diets. Failure after trial on several of these diets is 
quite discouraging in both patient and physician and tempo- 
rarily, at least, we discourage further measures until the pa- 
tient’s general vitality has been improved. If this can be 
accomplished, another attempt at restriction of allergens is 
made. 

Needless to say, the patient must be instructed to avoid 
allergens other than food allergens to which he is sensitive. A 
small percentage of migraine has been shown conclusively to be 
due to inhalant allergens. 

The relation of allergy to migraine headaches is no longer 
in doubt. It offers more than any or rather all other types o 
management. There are, of course, difficulties and limitations, 
chief of which are the patient’s inability or unwillingness to 
cooperate. The ability of the allergist to secure cooperation 
is no small part of the success. Fortunately, however, it 
frequently no longer necessarj^ to give a sales talk to convince 
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patients with migraine of the merits of giving allergic manaec- 
ment a trial because more and more these patients come v,T{h 
the fixed purpose of being treated in this manner. This, in 
itself, speaks more than anything else for the success of this 
treatment because an inherent part of the personalities of these 
patients seems to be a desire to discuss their ills with their 
fellowTiien. Now the}"^ are able to attend social functions which 
previously they often had to forego at the last minute because 
of a headache, and tlie relief of migraine has come to be as 
absorbing a topic of conversation as operations formerly were. 
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ATOPIC DERMATITIS 
E. W. Netherton 


The application of knowledge concerning immunity and 
hj^ersensitiveness to the investigation of certain disease.' of 
the skin has contributed much toward the solution of some 
of the common and complex problems of dermatologj'. This is 
especially true of eczema which, for many years, has been a 
subject of much debate among dermatologists. In the past, 
the term eczema has been used to designate a dermatosis which 
was thought to be capable of assuming many and varied clini- 
cal forms; consequently a large number of pruritic, cr\'thcma- 
tous, scaly, weeping, vesicular, papular, and lichenified erup- 
tions were classified as various types of eczema. The lack of 
knowledge concerning the fundamental nature of these dis- 
similar eruptions was the principal barrier to a more compre- 
hensive understanding of this difficult problem. To the critical 
observer, it seemed improbable that such a heterogeneous group 
of cutaneous lesions could all be manifestations of one particu- 
lar dermatosis. Studies of the morphologic characteristics of 
the cutaneous lesions and the histopathologic changes which 
accompanied them led to important contributions but failed 


to produce specific information regarding the etiology or the 
mechanism responsible for the production of the eruption. It 
soon becomes apparent that the approach which offered the 
greatest possibility of progress was a more thorough study 
of the patient as a whole. The early, broad concept of eczema 
has become restricted as new dermatoses have been identified 
and removed from this large group of eczemas; however, many 
cases still remain in the eczema group in which the clinical 
course and the morphologic characteristics of the eruption 
var>' videly. This variation is due to inherent qualities of the 
patients which are now known to influence their resnonsp tn 
contact with irritants and antigens. 
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_ Individuals who have eczema differ from a normal person 
in their biologic reaction to environmental conditions and to 
activities which are essential to sustain life. They have either 
acquired or inherited a capacity to become sensitive to various 
substances. This constitutional predisposition is not possessed 
by normal individuals. It is now recognized that the dissimilar 
eruptions which are commonly called eczema are in reality the 
cutaneous manifestations of different t 5 q)es of hypersensitive- 
ness. Therefore, eczema belongs to the group of allergic 
dermatoses. 

There are four types of cutaneous allergy: (1) contact 
dermatitis; (2) atopic dermatitis; (3) dermatoses due to bac- 
terial and mycotic allergy; and (4) certain eruptions caused 
by drugs. Of these contact dermatitis and atopic dermatitis 
comprise the groups of cases which the average physician calls 
eczema; however, the dermatologist prefers to limit the mean- 
ing of the term eczema and consider it as synonymous with 
contact dermatitis. 

Contact and atopic dermatitis differ in their clinical mani- 
festations and in their mechanism of production ; consequently 
for the sake of clarity and accuracy, it is desirable that eczema 
be dropped from the nomenclature of dermatology. This has 
been advocated by Sulzberger^ and his coworkers, but it is 
doubtful whether a term so firmly established through usage 
by both the medical profession and the laity can be discarded 
so easily. If the term eczema is to be retained, its usage should 
be limited so as to designate contact dermatitis in which gross 
and microscopic vesiculation and exudation are present. For 
decades, these pathologic changes have been considered to^ be 
prominent characteristics of eczema. Contact dermatitis differs 
from atopic dermatitis in that it may be present at any age, 
but is very rarely seen in very young infants: it is not influ- 
enced by heredity; it is not frequently associated with other 
manifestations of allergy and it has a much better prognosis. 

In atopic dermatitis, the e.xcitants or atopens stimulate an 
antigen antibody reaction but, so far. such a reaction has not 
been demonstrated in contact dermatitis. The shock tissue 
in contact dermatitis is the epidermis, while that in atopic 
dermatitis is located in the corium. .V point of difference be- 
tween contact dermatitis and atopic dermatitis which is of some 
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practical importance is that the incidence of each condition 
varies vath eacli age group. Contact dermatitis winch n- t m 
result of an epidermal iDTiersensitivity practically never occurs 
in the newborn infant but becomes more common during each 
decade up to approximately the fourth or fifth decade of life, 
while atopic dermatitis which is an immunological type, ot 
allerg>' usually makes its initial appearance as infantile eczema 
and decreases in incidence wdth each decade of life. It is seldom 
observed or makes its initial appearance in adults past thirty- 
five years of age. 

Since, by far, the majority of the patients with cutaneous 
manifestations of allergy belong to the so-called “eczema 
group, the space which is allotted to cutaneous allergx' in this 
symposium is confined to the discussion of contact and atopic 


dermatitis. 

Atopic dermatitis is a very complex type of cutaneous 
allergy and is one of the most difficult dermatoses to treat. 
Some indhiduals with atopic dermatitis are nervous, irritable, 
emotionally unstable, suffer from functional gastro-intestinal 
symptoms, present evidence of vasomotor instability, and ex- 
perience an exacerbation of their eruption following fatigue or 
undue nervous strain. Because of this, some observers have 
felt that neurogenic factors play an important role in the causa- 
tion and have applied the term neurodermatitis disseminatus 
(Brocq) to this syndrome. Other names have been suggested 
for this symptom complex but they are not mentioned for to do 
so would only tend to confuse the subject. Suffice it to say 
that atopic dermatitis or neurodermatitis disseminatus are the 
terms commonly used in the American medical literature. 

Becker^ has emphasized the etiologic importance of nervous 
instability in atopic dermatitis; however, Sulzberger, Spain 
Sommin, and Shahon have aptly suggested that the hypersen- 
sitiveness and the emotionalism of nervous instability may be 
manifestations of the' same underlying disturbance, although 
Acre is much to be said in favor of Becker’s contentions It 
IS impossible to accurately evaluate the etiologic importance 
of these funcPonal disturbances; therefore, it is best for the 

Sta a “pj. “ ‘'’= "ani. 

Coca* was the first to use this term and has defined it in the 
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following manner: “By atopy is meant certain clinical forms 
of human hj^ersensitiveness that do not occur so far as is 
known in the lower animals and which are subject to heredi- 
tary influence. Asthma, hay fever, and atopic dermatitis, are 
the common manifestations of atopy. The frequent association 
of these three conditions has led to the recognition of a symp- 
tom-complex frequently referred to as the eczema-hay fever- 
asthma syndrome. It is not uncommon for an atopic individual 
to have one or more manifestations of atopy at the same time 
or for the clinical form of hypersensitiveness in the same indi- 
vidual to change from time to time. For example, hay fever 
or asthma may be associated with atopic dermatitis or in rare 
cases atopic dermatitis may disappear only to be replaced by 
asthma and after a period of time the asthma will clear up and 
the dermatitis return. 

The influence of heredity in atopy is forcibly revealed 
in the family history of patients with this syndrome. The 
atopic individual usually has a unilateral or bilateral ante- 
cedent history of asthma, hay fever or atopic dermatitis, but 
in some cases a positive history of atopy in the immediate 
family cannot be obtained. Coca® states that the incidence 
of hay fever, asthma, and possibly atopic dermatitis is highest 
in persons with a bilateral family history of atopy and also 
that the symptoms appear earlier than in individuals with a 
unilateral or negative antecedent history. Heredity further 
influences the clinical form of this type of hypersensitiveness 
in that it determines which shock organ is to be involved and 
to what group of atopens the individual will become sensitive. 

Therefore, atopic individuals differ from normal persons 
in that they have inherited a constitutional predisposition to 
the development of hypersensitiveness to foreign proteins. The 
mechanism of atopy is complex. The future atopic patient is 
born without clinical manifestations of atopy but possesses a 
capacity to react in an altered or abnormal way following 
repeated contact with foreign proteins. This becomes mani- 
fested clinically by the appearance of the symptoms of asthma, 
hay fever, or atopic dermatitis. The number and the groups 
of proteins to which an atopic person may become sensitive 
and the frequency and degree of contact with the excitant 
which is necessary for the development of symptoms of atopy 
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vary with each individual. These factors are entirely in.ui- 
enced by heredity. Atopic hji^ersensitiveness is an immmo- 
logic phenomenon which is closely allied to anaphylaxis. Ttic 
atopic individual also differs from a normal or nonatopic per- 
son in his biologic reaction to certain foreign protein.^; in that 
the proteins or atopens stimulate the formation of antibodies 
or reagins. These reagins which can be demonstrated in the 
serum of atopic patients are capable of sensitir.ing the skin 
of a normal person. This passively sensitizing property^ of 
atopic seru^i forms the basis for the technic of the Prausnitz- 
Kustner method of testing atopic patients for protein hj-persen- 
sitiveness. There are many phases of atopy of which little or 
nothing is knoivn; however, the occurrence of this atopen 
reagin reaction is sufficient proof that eczema-hay fever-asthma 
sjmdrome is a phenomenon of allergy'. 

Atopic reagins resemble anaphylactic antibodies in that 
they are immune bodies which are formed by antigenic stimu- 
lation, but differ in that they are not accompanied by the 
formation of a precipitin; they do not possess complement 
fixation properties; Aey are not capable of sensitizing the 
unstriped muscle of the guinea pig; and they usually do not 
neutralize the atopen. 

This reaginogenic function does not occur in normal per- 
sons and so far as is known does not play a role in the mechan- 
ism of contact dermatitis or drug eruptions. This function is 
entirely dependent upon a hereditary predisposition and cannot 
be passively transferred to a nonatopic individual. 


CUTANEOUS MANIFESTATIONS OF ATOPY 

Atopic dermatitis usuaUy appears early in life and most 
frequently starts as infantile eczema. In some cases, however 
It does not develop until the atopic individual has reached 
childhood or adolescence. It is unusual for the cutaneous man- 
ifejations of atopy to first appear as late as early adult life 

each"p:rfer^^^^^^^^^ with 

the first three months of life mav nersic;! tE ^ ^PP^ars during 
and into adult life. By t£ eS of fp 

vou ^ year of life. 
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however, most of the patients outgrow or lose their hypersensi- 
tiveness to the foods which caused the infantile eczema and 
the dermatitis disappears entirely and in many instances does 
not return; but, in some of these cases new sensitivities develop 
and recurrences of atopic dermatitis continue from childhood 
to early adult life. It is not uncommon for a patient with 
atopic dermatitis to give a history of having had infantile 
eczema for a few months, and of being free from atopic symp- 
toms until late childhood or early adolescence. In a small 
percentage of cases, the symptoms of cutaneous hypersensi- 
tivity do not return until early adult life. 

The clinical manifestations of infantile eczema are differ- 
ent from those of atopic dermatitis of childhood and adult 
life; nevertheless, both conditions are fundamentally the same 
disease. In both the eruption is a cutaneous manifestation o 
atopy. Hill and Sulzberger" have stressed this concept in their 
discussion of the evolution of atopic dermatitis. These aut ors 
divide the evolution of atopic dermatitis into three stages: 
(1) infantile eczema of atopic type, (2) atopic dermati is o 
childhood (two to twelve years, neurodermatitis), and U 
atopic dermatitis in adults. This concept is supported by tue 
fact that atopic reagins are known to be present in eac o 
stages of the disease and also by the history obtained from 
most of the patients with atopic dermatitis, likewise t 
lution of the eruption has been observed in the same p 

different age periods. _ vary 

Not only does the clinical picture of atopic dermatit 

^vith different age periods but the number « 
the patient has become sensitive varies As atop 
grow older, they are exposed to more foods and u^er- 

ftopens, and, i a result, they are incliued to devdop 
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weeks to three months after birtln an eczematon? eruption df- 
velops on the cheeks. 

The cutaneous manifestations of atopy which occur in 
infancy are usually polymorphic in U-pe. The eruption niost 
frequently starts as a papulovesicular dermatitis which i.' 
intensely pruritic. The small exudative papules arc frcqucntly 
excoriated and capped with small hemorrhagic crush^. -As the 
eruption spreads to involve the cheeks and forehead, edema- 
tous, erythematous, weeping, and crusted, fairly well demar- 
cated plaques are formed. In some cases the exudati\e feature 
is not conspicuous; consequently, the plaques arc erythema- 
tous, dry, and scaly. It is not uncommon for the eruption 
to spare the eyelids and a zone about the mouth, but the.'C 
areas are nearly always involved in severe cases of atopic 
dermatitis in the second and third stages of the disease. In 


time, lesions appear in other areas of predilection, namely, the 
forearms, wrists, and lateral surfaces of the legs. The trunk is 
frequently involved and in severe cases the eruption may be- 
come generalized. Nocturnal itching is a troublesome symptom 
and, unless the infant is restrained, the skin will be excoriated 
and otherwise irritated by scratching during the night. Al- 
though infants with eczema are often restless during tlie day 
and are deprived of quiet restful sleep at night, they are 
usually well nourished and in many cases overweight. 

Atopic dermatitis of childhood presents a clinical picture 
which is different from that seen in infancy. The eruption is 
dry and papular rather than vesicular or exudative. There is 
no primary vesiculation. The face, sides of the neck, upper 
portions of the trunk, the wrists, and the antecubital and 
popliteal spaces are areas of predilection; however, lesions 
may be scattered over other areas of the body. Pale dermo- 
graphia is often produced when the skin is scratched. In some 
cases tlie eruption may consist of small, erythematous papules 
many of which have been excoriated, scattered over the face’ 
neck, arms, and legs. The most characteristic lesions are the 
fairly well demarcated, dry, slightly scaly, erythematous or 
Inperpigmented thickened plaques which have a predilection 
or the antecubital and popliteal fossae. Because of the fre 
quent occurrence of lichenified areas in these fossae the 

t"” “-I <0 designate tht ctdwif n™ 
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eruption has been present for several weeks, the skin becomes 
h3^erpigmented and the lesions are not so erythematous. Itch- 
ing is intense and the more or less constant scratching or 
rubbing of the skin is the chief factor in the production of the 
lichenification. As previously stated, vesicles which are usually 
present in contact dermatitis do not occur in an uncomplicated 
case of atopic dermatitis in the second or third stage of the 
disease. However, the clinical picture may be complicated by 
a superimposed contact dermatitis due to an acquired hyper- 
sensitiveness to topical remedies or to other common external 
irritants. 

Occasionally, atopic dermatitis may be complicated by 
vesiculopustular and crusted lesions of an impetiginous type. 
This is the result of a secondary pyogenic infection induced by 
scratching. 

Disseminated neurodermatitis of the young adult, as pre- 
viously stated, is usually observed in the small percentage of 
patients in whom the atopic dermatitis of childhood has con- 
tinued to exist either more or less continuously or with periods 
of exacerbation and remission. A few patients who had infan- 
tile eczema may have been free from atopic symptoms during 
childhood or atopic dermatitis may have developed for the 
first time at this period in life. In many patients, the exacerba- 
tions are worse in the fall and winter. The skin on most of the 
areas of the body is dry, thickened, and hyperpigmented. 
These changes are particularly marked on the face, neck, and 
upper portions of the back and chest. The skin of the extremi- 
ties is dry, hyperpigmented, and thickened, and in some cases 
almost ichthyotic. This is particularly marked in the ante- 
cubital fossae and on the flexural surfaces of the forearms. 
The skin on the trunk may be comparatively free from lesions 
or it may present to a lesser degree the changes seen on the 
face, neck, and extremities. Small, dry, excoriated papules 
may be scattered over the body, especially at points of pressure 
such as the waist line and on the buttocks. In long-standing 
cases, the eyebrows become thin and broken off, and the hair 
of tlie scalp may be dry and brittle. Small, crusted excoriation:) 
and areas of oozing may occur but are most numerous on t e 
face, neck, and arms. This is probably due to the fact that the 
patient relieves the pruritus of the protected portions by rub- 
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bins the skin with the clothing while on the iincnvererl area, 
he resorts to scratdiing. Patients with atopic dermatitis seldom 
have acne vulgaris during their adolesence. 

Stokes^ has stressed the importance oi observing the per- 
sonality of the atopic or diathetic individual. He has observed 
that these patients are alert, precise, and quick in action and 
have a masked or sphinxlike facial expression which is due in 
part to a controlled neuromuscular tension. 

In rare cases, atopic dermatitis may be complicated by 
the development of juvenile cataract. It occurs in young adults 
who have had cutaneous manifestations for some time. Brun- 
sting^ has recently reported 10 cases of disseminated neuro- 
dermatitis in whidi this complication occurred. In none of his 
cases was there any evidence of a congenital disturbance and 
he was also able to eliminate avitaminosis, endocrine dysfunc- 
tion, or the ingestion of drugs as factors which might have 
contributed to the formation of the cataracts. 

The patient with atopic dermatitis is usually free from 
any disturbance in general health. As Brunsting”’ and others 
have stated, these patients are usually well developed but thin 
and rarely obese. Endocrine dysfunction is usually absent, 
although a mild degree of hypometabolism is not an uncommon 


occurrence and occasionally definite evidence of hiT^othyroid- 
ism is present. A differential blood count usually shows an 
eosinophilia which averages about 10 per cent. 

It is well known that evidence of a neurocirculatorv insta- 


bility is frequently observed in patients with atopic dermatitis. 
It is impossible at the present time to estimate the importance 
of this imbalance of the autonomic nervous system as a causa- 
tive factor in disseminated neurodermatitis. Many patients 
Mth this syndrome do not present signs of neurocirculatorv 
instability which can be detected clinically. In addition many 
patients ndth symptoms due to an imbalance of the autonomic 
system never have disseminated neurodermatitis or any other 
sjmiptom of atopy, but may instead haye lichen planus o 
circumscribed neurodermatitis, two conditions whkh d ff e 
fundamentally rom atopic dermatitis, in that there are n 
circulating reagins and there is no evidence nf . f-. ? 

background of specific hjTiersensilivity. Therefore Sn“°“' 
of a,e present concept of atopy, it wo^nld sSL Ire 



342 


E. W. NETHERTON 


to accept the suggestion of Brunsting“ and Sulzberger and his 
coworkers^ that the vasomotor instability is probably subordi- 
nate to or a manifestation caused by the same underlying 
disturbance which is responsible for specific hypersensitivity. 
It is this fundamental, inherited, predisposition which makes 
the development of atopic dermatitis possible; however, the 
immediate exciting agents or atopens vary at different age 
periods. In their studies of the evolution of atopic dermatitis, 
Hill and Sulzberger^ observed that the atopens to which the 
patients gave a positive test varied with each age period. They 
observed that the atopic patient is constantly developing new 
sensitivities and losing some of those he had earlier in life. 
They did skin tests on atopic patients at various ages and made 
the following important observations : 

“That 85 per cent of all infants under one year of age that 
react to anything react to .egg white, that the incidence of 
sensitivity to wheat nearly doubles between the sixth to the 
twelfth month and that few infants react to environmental 
exogenous atopens (inhalants) during the first year but that of 
these silk is the most important." The high incidence of posi- 
tive reaction to egg white in infants who have not eaten eggs 
is striking. This is probably due to the fact that egg albumin, 
which is eaten by every pregnant woman, is readily absorbed 
undigested from the digestive tract and passes through the 
placenta into the circulation of the fetus. If the fetus has 
inherited a predisposition to sensitization, the atopen or egg 
albumin will stimulate the production of reagins which are 
responsible for the positive skin tests obtained before the 
infant has ingested egg protein. 

In testing a group of patients with atopic dermatitis of 
childhood, Hill and Sulzberger^ found that the incidence of 
positive reactions to egg and wheat decreased and, by the 
second year, sensitivity to milk tended to die out. However, 
the frequency of sensitization to inhalants (cat hair and si ') 
increased materially. In the adult group, they studied twenty- 
one patients with scratch or intracutaneous tests and observe 
that the incidence of positive reactions to other foods and ‘ 
ants increased. It is well known that only a few ampens will 
produce a positive test in adults with atopic dermatitis althougft 
it may be the cause of the dermatitis, and it is also known tfia 
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a negative test does not necessarily mean that a substance i.- 
not of etiologic importance. Nevertheless, these observation^ 
of Hill and Sulzberger^ are important for they suggest a partial 
explanation for the continuation of the cutaneous manifesta- 
tions in certain atopic individuals. This problem is very com- 
plex and no doubt there are other factors of which very little 

is known. . ... 

I have reviewed 50 selected cases of atopic dermatitis in 
adults and children which have been observed in this Clinic. 
Each patient had been investigated in the Department of 
AUergj^ by the same person; therefore, interpretation of the 
cutaneous tests is considered to be uniform. The average 
age of these patients was 19.5 years; there were 22 males and 
28 females. There was a family history of allergj' in 53 cases. 
There was a unilateral antecedent history of eczema in IS cases 
while in only one case was there a maternal and paternal his- 
tory’- of eczema. Thirty-seven patients gave a history’ of infan- 
tile eczema and 27 had associated allergies, usually hay fever 
or asthma. All the patients gave a positive reaction to man\' 
foods and in nearly every case there w'as a positive reaction to 
one or more of the inhalants. Twenty-four reacted to milk, 
26 to egg protein, and 22 to wheat. All patients reacted to 4 
or more foods, the highest number of positive reactions to food 
proteins in a single case being 53. The most significant 
finding in this small series of cases is that 48 patients gave a 
positive reaction to one or more of the inhalants. The environ- 
mental atopens which produced the highest incidence of posi- 
tive tests were house dust, silk, orris root, and feathers. On 
several occasions, Sulzberger’^ has expressed an opinion that 
en\ironmental atopens are important excitants of atopic derma- 
titis in adults. 


It is not uncommon for an adult with atopic dermatitis 
who has failed to improve following the elimination from the 
diet of the food which gives a positive reaction, to show marked 
improvement following a change in the environment. At the 
present time. I have under obserc’ation a girl thirteen years of 
age vho has had atopic dermatitis more or less conthiuouslv 

root. She has failed to respond satisfactorily to an eidon 
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regimen but, when she spends her vacation in another part of 
tlie country, she is practically free from cutaneous manifesta- 
tions even though she eats anything she desires. Within a few 
days after she returns home, the eruption recurs. Patch tests 
for epidermal h5^ersensitiveness have given negative reactions 
and the eruption is always of the dry, papular, lichenified type 
which involves the face, neck, and antecubital spaces. The 
improvement which is obtained by a change in environment is 
no doubt partially due to rest, relaxation, recreation, and e.x- 
posure to sunshine, but it does not seem probable that these 
are the chief factors, especially since the symptoms return 
shortly after she returns to her habitual environment. 

I have observed other patients with atopic dermatitis who 
have had a similar experience following a complete change in 
their environment. They have all been young adults or in their 
late childhood. Apparently, environmental influences are im- 
portant in cases of this ty^je and the opinion expressed by Sulz- 
berger and others that inhalants are important excitants in 
atopic dermatitis needs further investigation. 

DIAGNOSIS 

In most cases of atopic dermatitis, the diagnosis is not 
difficult. A careful history is of prime importance. An ante- 
cedent history of asthma, hay fever, or eczema is very signifi- 
cant and, if the patient has a past history of infantile eczema, 
hay fever, or asthma, he is an atopic individual. 

There is alwmys an involvement of the face, neck, upper 
portion of the chest and the flexural spaces of the knees and 
elbows sometime during the disease; however, in the mild 
cases or during periods of partial remission, the antecubital 
fossae may be the only regions affected. In uncomplicated 
cases, the eruption is dry and papular or the skin is thickened 
or leathery. Itching is paro.xysmal and is usually made worse 
by fatigue and emotional strain. Vesiculation which is charac- 
teristic of contact dermatitis and which is commonly seen m 
dermatoses due to mycotic allergy is practically always absent. 
Polysensitization to proteins as demonstrated^ by skin tests is 
alway^s present w^hile epidermal hjqjersensitivity as demon- 
strated by the patch test is usually absent. To avoid repetition 
a more detailed discussion of the differential diagnosis is not 
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riven The diagnostic characteristics of the allergic dermatome.' 
have been given by Dr. Curtis in his discussion on conlacl 

dermatitis. 


THE MANAGEMENT OF ATOPIC DERMATITIS 

The management of atopic dermatitis is an extraordinariK 
difficult task and Uie results which are obtained are. in most 
cases, very discouraging. The best results arc obtained in 
infantile eczema and in young children. The treatment con- 
sists of; (1) attempts to prevent contact \\-ith the excitants 
which are known to be of etiolo^c importance, (2) procedures 
intended to desensitize the patient to offending atopens. (3) 
symptomatic or palliative measures intended to relieve itching 
and to decrease the nervous irritability which is so frequently 


present. 

There is no satisfactory method of testing the patient who 
has atopic dermatitis which enables us to determine in a short 
time what particular protein or proteins are important etiologic 
factors. At present, the most commonly used procedure is to do 
skin tests either by the direct (intradermal injection) or by 
the Prausnitz-Kustner method (passive transfer). This type 


of investigation is unsatisfactory, for experience has shown 
that a positive test does not necessarily mean that the atopens 
which are responsible for positive reactions are factors in the 
causation of the sjTnptoms. Some of the positive reactions are 
probably nonspecific. The difficulty in interpreting the results 
of these tests is increased in the adult patients who almost uni- 


versally show a polysensitivity (Mendelsohn"). Because of 
this difficulty, many dermatologists feel that intradermal tests 
are of little value in demonstrating the cause of disease. Intra- 
dermal tests are of value, however, in that they show that 
reagins are present, thereby proving that the allergy is of the 
immunologic tjqje. They also form a basis for the formula- 
tion of an elimination regimen. It is important that the real 
significance and the limitations of the results of these tests be 
explained to the patient or some responsible member of the 
amity. Too often, the patients are of the opinion that a nosi 
live test means that the specific food is causing their sympCs 
and will voluntarily restrict their diet to the point of prod^ucing 

a deficiency, thereby impairing their health. ^ 
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Use of the elimination diets, advocated by Rowe,® is a 
valuable way of attempting to eliminate the food factors which 
may be important in atopic dermatitis. In fact, such diets must 
be used even though intracutaneous tests have been done and it 
is the only method which is available to estimate the etiologic 
importance of any particular food. Brunsting” believes that 
a strict regimen of dietary control is unnecessary. He feels 
that for sensitive persons the most common food irritants are 
eggs, nuts, fish, and other sea foods, pork, tomatoes, fres 
berries, chocolate, cheese and condiments, spices and coffee. 

A regimen confined only to the elimination of food irritan s 
is seldom followed by marked improvement. Occasionally, m 
young children who have not developed a multiple hyper- 
sensitivity, marked satisfactory results are obtained. 

The elimination of the environmental atopens is fven m 
difficult and in most cases impossible. Contact with si - 
decreased by eliminating silk clothing, feathers be 

moved from the bed or the pillows 

should be prohibited and floor coverings removed ‘'ind \ 
thoroughly and frequently cleaned with a vacuum cjean • 
is obvious that patients who are sensitive to environmejital 

atopens cannot spend their life in an ^ entirely 

nhere’ however, these procedures will decrease _ 

Sate contact with the inhalants -Wf are most ..npoMn 
In severe recalcitrant cases the pat.ent be^u« 

try a change in environment. A warm, dry, 

'■’“Cr^ptsTdesensitize patients to foods and inhalanls 
havfS. Some allergists feel that infectrons extract 

of the inhalants are of value in some case 
Le observed the results of this type of therapy have 

rather disappointing. romorise the most 

Symptomatic or palliative X^titis. There 

important part of the management o a op 
is a tendency in most cases for Jikewbe 

crease in severity as the . therefore, mild 

"’“Somatic treatment is dMded into: (1) the appHcano" 
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of topical remedies to prevent or to decrease the pruritus and 
(2) measures intended to decrease the nervous and mental 
stress of tlie patient. 

During the acute stage of an exacerbation, bland applica- 
tions are the most valuable type of topical treatment. Continu- 
ous applications of packs consisting of three or four la} cr.- of 
gauze saturated with calamine liniment and 1 per cent phenol 
are often beneficial in tlie early, erythematous, oozing stages of 
an acute exacerbation. If the oozing is a marked s\mptom. 
moist packs of aqueous solution of aluminum acetate (one 
teaspoonful to a pint of warm water! may be used instead of 
the calamine liniment. As the acute reactions subside, the 
liniment should replace the moist packs. As the dermatitis 
becomes subacute a bland or slightly stimulating salve should 
be used. Oftentimes marked relief will be obtained follo\nng 
the use of an ointment of 5 to 10 per cent boric acid and I per 
cent phenol in white vaselin. Ichthyol, in 3 to 5 per cent 
strength, when incorporated in zinc oxide ointment, is also a 
valuable remedy in subacute cases. Naftalan in 5 to 10 per 
cent strength in zinc oxide is a valuable mild stimulating and 
antipruritic ointment. In the subacute cases it is best to pro- 
ceed carefully with stimulating ointments, because if stimulat- 
ing ointments are used too soon the dermatitis will become 
aggravated. 

Tar is one of the most valuable of all antipruritic remedies * 
and its use is especially indicated in patients with dry licheni- 
fication, such as occurs in disseminated neurodermatitis. Vari- 
ous preparations of tar may be used but it is best to become 
familiar wth one or two types of tar and to use them to the 
exclusion of all others. The crude coal tar zinc oxide paste 
recommended by White* for use in infantile eczema is one of 
the best preparations available. This is an especially valuable 
application for the moist oozing exacerbations. 


The formula which we have used is crude coal tar, 8 Gm 
zinc oxide. 8 Gm., starch and white petrolatum, each’ 60 Gni’ 
At limes this paste is too drxdng and it becomes necessarv tn 
ehmmate the starch. A more pleasant preparation is liquor 
c.ubon.is detergens. 10 to 15 per cent in a base of boric acid 
ointment or petrolatum and hydrous wool fat. Ung nTek 
hqu.de zinc oxide and starch paste is a most pleasant and potent 
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antipruritic salve. It consists of ung. picis liquide 4 Gm., 
zinc oxide, 4 Gm., pulverized starch, 8 Gm., ung. diachylon, 4 
Gm., and white petrolatum, 30 Gm. The two zinc oxide and 
tar preparations just mentioned become adherent to the skin 
and must be removed at least every other day by rubbing a 
little olive oil or liquid petrolatum into them. The ointment 
can then be removed without any difficulty. The best way to 
apply the ointment is to spread it lightly over the involved areas 
and then to apply a layer of gauze held in place by a loose y 
applied bandage to the areas not covered by clothing. 

Soap and water should not be used too freely. Dai y s ar 
and soda baths with the use of a bland soap every secon 0 
third day are usually beneficial and sufficient. ^ 

Roentgen ray therapy is very useful in atopic dermatfi • 
The itching usually subsides rapidly and the erup 
marked improvement and will usually disappear folbwmg^a 
series of eight to ten treatments or less, depending _ P 
^^verity of fhe case. Unfortunately, the benefit ob ained fr^^^ 
this procedure is only temporary and if used by • 

enced there is grave danger of producing a" ’e" 

This tjTe of treatment should be reserved 
which have failed to respond to more j 

or for the relief of symptoms in a treat- 

Ultraviolet radiation has been recom „erience that 

ment of atopic dermatitis, but it has been my P 

its value is very limited. r>rr>tpin and auto- 

Brunstmg* feels that nonspecific ?7'|" irilh 

hemotherapy are ,n to « ca^ 

this type of therapy is limited; however, in the 

which it was tried, the results were poor. 

The general condition of the patient sh 

looked. Self-imposed dieta^ “iwTcondao' 

ciencies. Many patients will f “jydria Patient 

and in some cas« there y “ vLmin concen- 

on a rigid elimination administered in th 

trates, iron and calcium. achlorhydria is present, dilute 

form of dicalcium P^osp a ■ medication, 

hydrochloric acid should be added t ^ have a 

Even though patients with be bene- 

basal metabolic rate within normal range, manj 
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Med by small doses ol thyroid extract. Tlhs extract should be 
given fn all cases in which there is a low basal melabohc rate. 

One of the most important remedies for the treatment of 
disseminated neurodermatitis is rest. The rest should be as 
complete as possible and is best obtained by placing the patient 
in the hospital. INIany obstinate cases vdll show marked im- 
provement or clear up entirely following a stay in the hospital 
from two to four weeks. The patient is not only relic\cd of the 
emotional and nervous stress incident to the vexing problems 
which arise in every family from week to week, but is prevented 
from coming in contact with the environmental atopens of the 
home. The benefit which is derived from hospitalization is 
probably due to both the rest and the change in environment. 
Many times the benefit obtained from hospitalization is only 
temporary; consequently, it is inadvisable or impossible for 
many of 4e patients to assume the expenses necessary for 
hospital care. 

The stress of social and business activities should be kept 
down to a minimum. The atopic school child should not be 
pushed with his school work. In the treatment of the ambu- 
lator>' patient, nerve sedatives should be used, especially during 
the exacerbations of the disease, but should not be given con- 
tinuously over a long period of time. A teaspoonful of the 
following mixture -will usually suffice; tincture of belladonna, 
14 cc.; sodium bromide, 20 Gm.; and elixir phenobarbital, q.s. 
ad 120 cc.; to be taken after each meal and on retiring. If 
insomnia is a troublesome symptom, a hjqjnotic should be 
given but only for a few nights. Patients who present signs of 
marked neurocirculatory imbalance should be seen by a neuro- 
psychiatrist. 


At best, the results of treatment of atopic dermatitis are 
very disappointing to both the physician and the patient. Very 
few, if any, adult patients who have had their disease more 
or less continuously since infancy or early childhood can be 
cured. Improvement may be obtained in some cases, but manv 
continue to have exacerbations with partial remissions, regard- 
KS of ,vhat treatment is used. In some cases, there is a 

■>' ‘te cutaneous manifestation” to 

-ubside as the patient grows older. The atonic patient hs. ■ 
homed a constitutional bachground which Si be ^re”d 
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by any present-day therapeutic procedures. Whether the 
cutaneous manifestations of atopy are due to protein hyper- 
sensitivities which the atopic person develops or whether the 
nervous instability, which is frequently observed in these pa- 
tients, is of prime etiologic importance remains a debatable 
question. It is probable that the immunological phenomenon 
and the vasomotor instability are manifestations of the same 
underlying constitutional disturbance. 
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bronchial ASTHMA; CAUSES AND TREAl7>IEi«T 
Richard S. Knowlto?’.- 


Asthma is a term used to describe a recurr^ni niid 
oxysmal tj^pe of dyspnea which is characterised b\ a ^ /i,-.. 
or whistling tj^De of expiratory respiration. Bronchial a'da . , 
due to allergN' is thought to be caused by obslniclifn f<i Ua 
smaller bronchioles by narrowing of their lumens from 
of the bronchial muscles or by swelling of tbeir lining of murmi-. 
membrane. 

The constitutional predisposition of the patient is an im- 
portant factor in a consideration of the etiology of bronrhial 
asthma. Allerg)^ shows a definite tendency toward hereflitary 
transmission. Hypersensitiveness is probably a mendelian 
dominant as shown by Cooke and Vander Veer;’ however, 
persons who have a familial history of allergy have a constitu- 
tional predisposition to asthma w’hich may develop under 
proper environmental influences and with adcc]uale contact 
■ndth allergens. 

The glands of internal secretion apparently are influential 
in precipitating allergy at certain times. The onset of jrubcrly, 
menstruation, and the menopause may initiate an attack of 
asthma, and in many cases pregnancy effects a complete remis- 
sion of symptoms. Nervous and psychic influences are un- 
doubtedly etiologic factors in asthma, but probably do not 
initiate an asthmatic attack except in individuals with a pre- 
disposition for this condition. 

The role of infection is of great importance in the etiology 
and course of bronchial asthma. An acute infection often 
causes the initial attack of asthma, and this is especially true 
of an infection in the upper respiratory tract, such as whooping 
cough, pneumonia, influenza, or a nonspecific bronchitis. The 
part played by chronic infections and tuberculosis is much 
ess dear, although the removal of focal infection in the sinuses, 
teeth, or tonsils is often accompanied by considerable relief. 
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Mucous nasal polyps are undoubtedly secondary to nasal 
allergy and, although sinus disease may frequently be found 
in tire patient with astlima, its existence does not necessarily 
mean that the sinus is a primary etiologic factor. The con- 
stant drainage of pus from infected paranasal tissues may 
produce direct irritation of tlie bronchi, especially when it 
passes into the trachea and lungs during sleep. Kelley" studied 
100 patients with bronchial asthma and found that 89 per cent 
had a clironic hyperplastic sinusitis involving one or more 
sinuses. Sixty of the 89 patients with hyperplastic sinusitis 
presented allergic nasal membranes and 23 of these had nasal 
polypi. 

Food allergy is a common cause of bronchial asthma, espe- 
cially in children. In most cases, the elimination of food aller- 
gens is an important adjunct in the control of asthma caused 
primarily by inhalants or bacterial allergens. Asthma that 
begins during the first two years of life, especially when pre- 
ceded by eczema or disturbances of the gastro-intestinal tract, 
suggests food allergy. When food asthma starts in childhood, 
it sometimes becomes chronic and persists with varying inten- 
sity into adult life. Asthma due to food allergy may arise. 


however, at any time during adult life. 

It is well known that bronchial asthma may be due to 
inhalant allergens such as dust, pollens, animal danders, orns 
root, seeds, and miscellaneous inhalants. Pratt,^ by use of skin 
tests, determined that approximately 79 per cent of children 
who suffer from perennial asthma between the ages of one 
and twelve years are sensitive to extracts made from house 
dust. Seasonal hay fever and asthma due to molds^ are definite 
and important causative factors in bronchial asthma. The 
spores of the fungi are air-borne, are seasonal during the warm 
months, and sensitivity^ is manifest by positive reactions to the 
mold extract as determined by' intracutaneous tests. The goof 
results secured following desensitization wath the mold extracts 


are often very' dramatic. 

Seasonal bronchial asthma due to the pollens and especial 
to the ragweed pollens prevalent in the fall is not an infre- 
quent cause of bronchial asthma. These patients have a^thmA 
at no other time of the year and it is promptly relieved hy oe- 


sensitization to the pollens. 



BRONCHIAL ASTIOL^i; CAVSLS AND ITT 


review of 100 CASES 

The following is a summary of the outsianOinF nr i'-' 

100 consecutive cases of bronchial asthma. In tin- c." p '' 
cases of allergic bronchial asthmaahe primar>- _f tinV.ek 
were specific antigens which were the result of inhalant-. K’ 
or bacterial allergens, or a combination of all thre-’ . 

Incidence of Allergy and Infection 
In this series, there were 77 cases of purely alhrcir bran- 
chial asthma and 23 cases of allergic and infection:- bronrhi.al 
asthma. The infection in the 23 cases was characteriF^ d by 
purulent sputum and was secondary and supcrimpn:-f d rm j'ri- 
mary allergic bronchial asthma. 

Sex. — ^There were 54 males and 46 females. 

Age. — ^The follomng table shows the ages of these patient'- ; 


l^mnber of Cases 

4 

16 

8 

11 

21 

19 

U 

7 


AGE 

Af:C in Yrr.r; 

Lc's llinn .' 

5-10 yr.-ir' 

10-20 yr.irv 

20 - 30 ycniN 

30-40 yc.Tt' 

40-50 yc.nrs 

50 - 00 yent,*. 

Over 00 yc-irs 


Family History. — Forty-five patients had a definitely 
positive familial history of allergy. 

Specific Allergens. — Complete tests for allergy were car- 
ried out in every case. The passive transfer method was used 
for the infants and the smaller children. The scratch and intra- 
cutaneous methods were used for all other tests. Only the most 
common offenders and the most common and universal in- 
halants and foods are cited in the following tabulations: 


1. Feather Inhalants.— Seventy-two per cent of patients had positive 
reactions to chicken, duck, and goose feathers. 

2. Hair ^alants.— Thirty-one per cent of patients gave positive reac- 

ons to hair; 42 per cent to horse hair; 33 per cent to rabbit hair- 

30 S l: JiL hah.'' -d 

3. hlisceUaneons Inhalants.— Eighty-seven ner rent . 
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cent to cottonseed; 25 per cent to kapok seed; 38 per cent to yeast, and 41 per 
cent to the molds. 

4. Pollen Inhalants. — Twenty per cent of patients gave positive reactions 
to tree pollen; 27 per cent to grass pollen, and 34 per cent to ragweed pollen. 

5. Foods. — Twenty per cent of patients gave positive reactions to bed’; 
21 per cent to lamb; 22 per cent to pork; 45 per cent to egg; 73 per cent to 
milk; 33 per cent to corn; 3S per cent to oats; 36 per cent to rice; 16 per cent 
to rye; 69 per cent to wheat; 28 per cent to chocolate; 30 per cent to oranuc; 
33 per cent to white potato, and 37 per cent to tomato. 


Roentgen Examination of the Chest. — Roentgen e.xanii- 
nation of the chest was made in 71 instances. In 55 per cent 
of the cases, the findings were normal and in 45 per cent there 
was extensive fibrosis at the hila extending well out into the 
middle of the lung. None of the patients with normal chests 
had any evidence of bronchial infection. One patient had an 
associated silicosis, and one patient had a complicating bronchi- 
ectasis. 

Sedimentation Rate. — By our method, the sedimentation 
rate is normal up to 0.35 mm. per minute. All the patients with 
bronchial infection had an elevated sedimentation rate, fhe 
readings varied from 0.45 to 1.25 mm. and averaged 0.9 mni. 
per minute. The sedimentation rates of the patients with un- 
complicated allergy averaged 0.47 mm. per minute and rangec 
from 0.15 to 1.3 mm. per minute, 54 per cent of the readings 
being above normal. 

Miscellaneous Findings. — Four patients had chronic pul- 
monarj' emphysema, three patients had essential hypertension, 
and four patients had positive skin tests to pollen, but no chni 
cal symptoms of seasonal hay fever. These patients were bene 
fited by pollen immunization. 


Associated Allergic MAWiFESTATioris 
The associated manifestations of allerg\' in these 100 ca.se 
were: 

Perennial allergic rhinitis ' 

Seasonal hay fever 

Infantile allergic eczema , ^ 

Hyperplastic s- msitis j' 

Xasal polyps , j 

Migraine ^ 

Hives . - 

Gastro-inteslinal symptoms of allerg;.- 



B-ROXCniAL ASTHMA-. rAHSHS NMH n r- i''^ 


TREATMENT 

The trealmenl of patients with brnnrhial r-'il.r, :; 
of the following measures; 

1. Elimination of inhalant allergens fmm thf mviur,- ■ r' 
Pillows and mattress may be covered witli an alhri-^n-r *' ' i 
encasing; dust in the bedroom may be pre\'fn1fd b}' ■ -a • 
it as barren as possible and by using washable rae rnc' T f- 
are not allowed in the house and nnnallrrpr ro-rri'- IK' 'T' 
used. 

2. The elimination of positive food allergen- fre-m ih-^ di«^‘ 

3. Desensitization therapy by subcutaneou- inirriir.n 
extracts of the inhalant allergens when the reartion io ir.fn', 
is markedly positive and when contact cannot be avoidrd 
easily, as in cases of house dust, molds, orris root, rtr the anir.iai 
danders, and when the pollens give a positive reaction. 

4. Immunization with autogenous bacterial vaccine by 
subcutaneous injection if any degree of infection is pre-mt. 
Such vaccines maybe prepared from nasal or bronchial secre- 
tions. When positive reactions to skin tests are secured, they 
have given encouraging results. 

5. Rest. ?kIoderate physical exertion and sudden change*^ 
in temperature often precipitate an attack of asthma which 
could be avoided by proper rest. 

6. Adequate amounts of vitamins B, and D should i)e 
procided. This is especially important when the diet by neces- 
sity is deficient in these substances. 

7. Control of any secondary anemia as a general measure. 

8. The elimination of foci of infection. 

9. Use of an asthma mixture consisting of: 


Sodium iodide 
Fluidextract lobelia 
Fluidextract hyoscyamus 
Fluide.xlract prindelia 
Glycerin 
Elixir simplex 

Sig. One teaspoonful four times daily. 


•"'iv 


mxv 


IILXV 

•ij 

aj 


n- S. ad .yiv 


Added iodides are often given by mouth or intravenoimly 
Tte „..au,e effecuvely the tenacious brondS 
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10. Ephedrine and amytal capsules by mouth to relieve 
bronchial spasm. 

11. Adrenalin as inhaled vapor or by subcutaneous injec- 
tion as necessary for the relief of acute attacks. 

12. Glucose in a 25 per cent solution is administered intra- 
venously each day, 250 cc. being given twice or three times 
daily in severe cases when an acute attack may be precipitated 
by any oral intake of food. 

13. The instillation of iodized oil into the trachea is of 
value to patients with considerable chronic or prolonged asthma 
which has not responded well to the usual methods of therapy. 
The iodized oil brings up bronchial secretions and it may have 
some antiseptic properties. 

14. Attacks of intractable asthma are often alleviated by 
the use of rectal ether narcosis, the dosage for an adult being 
2 to 4 ounces of anesthesia ether in 8 ounces of olive oil. This 
may be repeated every hour until the patient is relaxed. 

15. h'lorphine is avoided because of its associated reactions. 
The most undesirable effects are excitation and emesis which, 
if present, often make the condition of the patient worse. 

16. Adequate sedation. 

SUMMARY 

1. Bronchial asthma is a disease due to allergy and the 
allergens may be inhalants, foods, organisms, or physical 
agents. 

2. The most important inhalant allergens are house dust, 
feathers, animal danders, orris root, tobacco, and the pollens. 

3. The most important food allergens are milk, wheat, 
egg, oats, chocolate, tomato, fish, coffee, and orange. 

4. The secondary factors are perennial rhinitis, seasonal 
hay fever, and foci of infection in the sinuses, bronchi, or 

teeth. . , 

5. The treatment consists of a survey to determine 
causative allergens and elimination of them from the environ 
ment and the diet, desensitization to the major inhalant a '.r 
gens, and the elimination of the foci of infection. 
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Hay tever may be defined as a symplom-cnmpVx ri -.T- 
acterized by periodic sneezing, nasal obslruclinn and '.vaUTy 
discharge, and lacrimation and itching of the eyes and 
which recurs yearly at a definite season in individuals h\-p^r- 
sensitive to plant pollens. This discussion i? limited tn “sr.> 
sonal allergic rhinitis,” which is a more descriptive term than 
hay fever and does not concern the perennial form of allergir 
rhinitis. 

Although hay fever has been recognized for several cen- 
turies and the name has been in common usage for over one 
hundred years, it remained for Blackley, in 1S73. to demon- 
strate conclusively that plant pollens were re-sponsiblc for hay 
fever. Pollen is probably the most common single cause of 
sensitiveness. Various estimates suggest from 1 to 2 per cent 
of all individuals in the United States suffer from pollen 
allergy at some period in their lives. 

Etiology. — Pollinating plants are extremely numerous and 
of many species, yet few are really significant so far as the pro- 
duction of hay fever is concerned. Thommen^ has formulated 
five postulates which must be satisfied by the pollen of an\' 
plant in order to be considered of importance in the production 
of hay fever. 

“1. The pollens must contain an excitant of hay fever. 

“2. The pollen must be anemophilous, or wind-borne as 
regards its mode of pollination. ’ 

must be produced in sufficiently large quan- 


“4 The pollen must be sufficiently buoyant to be carried 
considerable distances. 

“5. The plant producing the pollen must be widely and 
abundantly distributed.” ^ ^ 
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Careful consideration of these requirements explains why 
many plants are of no significance in the etiology of hay fever. 
Most garden flowers, as the rose or goldenrod, are pollinated 
by insects and hence seldom produce hay fever except by close 
contact, though the lay opinion is contrary to this fact. The 
ragweed meets all five demands most satisfactorily and in 
North America is the most important plant producing hay 
fever. Wind, rainfall, the amount of sunshine and other 
climatic conditions influence the concentration of pollen in 
the air. 

The various species of plants which cause hay fever fall 
into three main groups: trees, grasses and weeds. In most parts 
of the United States, three distinct hay fever seasons are recog- 
nized, these corresponding to the pollination periods of the 
above three groups. A knowledge of the plant flora of the 
district in which the victim of hay fever resides is important 
for proper diagnosis and treatment. Another means of learn- 
ing which plants cause pollinosis in a given locality is the 
pollen count. Pollen counts are carried out daily at the clinic 
during the hay fever seasons. This furnishes valuable informa- 
tion regarding the type and amount of pollen in the air from 
time to time. It has been found that peaks of pollen produc- 
tion occur coincident with the pollination of certain trcc.s, 
grasses, or ragweed, and that exacerbations of the patient s 
symaptoms are noted at the same time. The pollen count b 
much higher after sunny, windy days and quite low’ following 


a rainfall. 

In the vicinity of Cleveland, the spring (tree) type of hay 
fever begins during the latter part of April and extends to the 
middle of June. Spring hay fev’er is usually mild and is Ic;- 
important than the other types. The chief tree allergens in thb 
district are probably oak, maple, elm, poplar, birch, and .‘^yea- 
more. 

The early summer (grass) ha\' fever season extends from 
the latter part of iMa\’ to the latter half of July. certain 
amount of overlapping occurs wdth the tree hay fever sea-om 
The grasses are more widely’ distributed than the tree- 0. 
weeds, but are less important as a cause of hay fever than are 
weeds, although they are decidedly more important than^tm 
trees. Most authorities concede that timothy is the chie! cau:e 




grass), ™iin mih i„„„ 

rauda and J d op „, ■ 
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■a most uteiy j''™ ^ ■ '"'’'"‘a a tendr'"'’®''’® 'actor 
most frequently a^ .' “‘“Ily to the „"if '•'’ ''ay fever 

Symptoms.— The ° ^"sely exposed Jie is 

^^^umpanied hir sneezino- i' Cssentiallv 

"ose, and itchiup k Profuse watei-, ”^^ul obsfm ' 
and weaVn ““'■umg, watpr: ^ ^ discharpp “ 

m dre S^t “acut ^ Hoaxes ™"! ?''' 
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permanent pathologic change but that all manifestations com- 
pletely clear up in the interval of freedom from symptoms. 

Diagriosis, — ^Investigation of the patient with hay fevei 
is similar to that for other allergic disease described elsewhere 
in this symposium. A careful history almost always establishes 
the diagnosis. One should ascertain whether trees, grasses, 01 
weeds are the etiologic agents and often the particular pollen 01 
pollens can be suspected from the history alone. Skifi tests are 
accurate in revealing the offending pollen in almost all cases 
of true hay fever. 

In the differential diagnosis of hay fever, the common cold 
is the chief condition to be considered. As a rule, this causes 
confusion only with the first one or two attacks of hay fever, 
as the seasonal recurrence of characteristic symptoms soon dis- 
tinguishes the latter. If doubt exists, the excessive sneezing, 
eye symptoms and watery nasal discharge showing an ex- 
cess of eosinophils characterize hay fever, whereas the com- 
mon cold begins and ends more slowly and the nasal secretion 
is purulent with predominance of neutrophils. Perennial aller- 
gic rhinitis presents more difficulty in differential diagnosis and 
may be distinguished from hay fever only by skin tests unless 
the perennial nature of the symptoms is prominent. The peren- 
nial form is usually less severe, especially the ocular symptoms 
Certain cases of mold allergy produce a rhinitis with little, ii 
any, perennial nature but the symptoms closely coincide with 
that of the fall hay fever season. These are often identified only 
by the skin reactions. Recently I saw a patient who complained 
of fall hay fever. Skin tests revealed no evddence of sensitivity 
to pollen but a marked reaction to alternaria. Definite im^ 
provement has followed desensitization to this mold. \'erna! 
conjunctivitis is distinguished from hay fever vdth marker 
ophthalmic sy^mptoms by the characteristic papillary grov.t j' 
on the conjunctiva, which are permanent and identify verna 
conjunctivitis. Skin tests for pollens give negative reaction- 

in this lesion. . 

Physical e.xamination during the acute stage of hay e-- 
reveals an obstructed nose due to edema of the mucou- ■ 
brane which is pale and covered with watery secretion, ir-c 
skin about the nose is frequently irritated, being cau-red v 
constant wiping. Conjunctivitis, swollen eyelid-, anr 



mation complete the picture Tho 
examination reveals no other 
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used witJi satisfactory results. The ophthalmic test is seldom 
used but may give useful confirmatory evidence at times. The 
nasal test may be employed in the rare cases of hay fever where 
skin tests give negative findings. 

Complications. — ^Asthma is unquestionably the most im- 
portant complication of hay fever. Statistics vary but probably 
asthma ultimately develops in from 35 to 50 per cent of all 
untreated patients with hay fever. Asthma frequently occurs 
at the end of the pollen season. In many cases, cough and tight- 
ness in the chest are found which may later develop into frank 
asthma. Perennial rhinitis not infrequently accompanies hay 
fever which seems, in some cases, to be only a seasonal varia- 
tion of the perennial condition. This is a further argument in 
favor of complete tests in all patients with hay fever. Occa- 
sionally, sinusitis also complicates hay fever. 

Treatment. — Treatment of hay fever resolves in most 
cases to specific hyposensitization to the causative pollen. A 
few patients are able to avoid contact with the specific pollen 
by taking an ocean trip or an extended vacation year after 
year in pollen-free areas. Mechanical filters or air-condition- 
ing for the home will give relief to elderly people or others 
who may be able to stay indoors for the duration of the pollen 
season. Economic reasons, however, prohibit these measures 
for the relief of the great majority of hay fever sufferers. For- 
tunately, we may now offer them other adequate measures. An 


encouraging sign is the increasing interest and willing coopera- 
tion ewdenced by most patients to have adequate investigation 
of their problem and the institution of specific therapy. A few 
whose syTOptoms may be mild are skeptical of treatment am 
look upon their symptoms merely'’ as a nuisance. The frequent 
complication of asthma and the tendency in many cases tor 
hay fever to become more severe warrants treatment, I be- 


lieve, aside from the immediate benefits. 

Pollen hyposensitization attempts to increase the patient, 
tolerance to pollen and to furnish symptomatic relief by t|- 
introduction of pollen extract in increasing amounb. ^ e- 
choice of pollens is important when the patient b 
to more than one of clinical significance. Fortunately it 
necessary' to treat the patient with every pollen j 

which he is sensitive, for certain gro'jp relatio.nships e.v-. 


Jt-VV ri.\-j;j; 


ample! alAhelmpori'aM me Fv- , 

common n "" 

Plililil 
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or general reactions. In the average case, we find this is about 
10,000 pollen units. 

. 3. Pollen extract is usually administered subcutaneously 
and as superficially as possible. A tuberculin syringe and 26 
gauge needle is suitable for this purpose. The outer aspect of 
the arm is preferred, the site being low enough to permit appli- 
cation of a tourniquet above the place of injection. 

4. Severe local and constitutional reactions are usually 
avoidable if care be taken in regulating dosage of extract, in 
reducing the dose of a fresh extract, and by aspirating the 
syringe carefully to avoid injecting into a vein. 

5. Close cooperation is necessary at all times between the 


family physician and the allergist. 

Three methods of hyposensitization therapy are in com- 
mon use: coseasonal, preseasonal, and perennial. 

The coseasonal method may be used in patients who report 
at the onset of, or during, the hay fever season.^ The genera 
principle is to give repeated, small doses, increasing them very 
slowly. The initial dose is about 10 pollen units. Injections 
are given daily or every second day, according to the patients 
symptoms and reactions. Later, the treatments may be e.x 
tended to three-day intervals but the maximum dosage during 


the season is about 100 to 300 units. 

The preseasonal method is still most commonly used, w nn 
we prefer the perennial method, we use preseasonal treatrnen 
for many patients who are beginning treatment for e 
time and also in a few highly sensitive Patients who do n 
tolerate perennial treatment well. Patients are advise 
gin treatment three or four months before the exp5Cted 
of the hay fever season. Injections are 
three to five days and an attempt is made to reach ^ 
tolerance before the season begins. The dosage 
is about 3000 to 6000 units. With the onset of the h. > 
season, the dosage is diminished to about ' f “ 

mum dose reached and then continurf j! 

throu'^hout the season. The doiCa may be s , 

no reactions occur and if the Patienfs .symptoms ar^a« ,e 

lieved but. if the injection causes an '"ttfa^ j- : , 

“e dose is decreased still further. As a general rule. .. . b- 
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tion should be controlled. Food allergens as well as inhalant 
allergens should be carefully avoided during the pollen season. 
Omission of this precaution may result in failure of treatment 
which would otherwise be successful. 

To relieve marked ocular symptoms, dark glasses may be 
helpful. Eye washes of boric acid or normal saline solution give 
considerable relief. A solution of adrenalin chloride in normal 
saline in dilution of 1:5000 or weaker is of much benefit. 
Milder cases may be relieved by the use of holocaine and ad- 
renalin ointment. 

The nasal symptoms may be helped by the use of ephedrine 
sulfate in doses of % to % grain or combined with amytal 
(% grain) three or four times daily. We have found that a 
capsule consisting of phenobarbital, % grain, and atropine sul- 
fate, %oo grain, is very useful. Local medication in the nose 
should be avoided unless it is absolutely necessary. Aqueous 
solutions of ephedrine sulfate (1 per cent) are frequently tried. 
The newer, isotonic solutions of ephedrine such as isedrin or 
glucofedrin seem less irritating. These may be combined with 
cocaine hydrochloride (1 to 2 per cent), or the latter may be 
used alone. Cocaine, however, is to be avoided as much as 
possible. The use of a benzedrine inhaler may give consider- 
able relief. 

Passing mention should include change of climate by an 
ocean voyage to escape tree and grass pollens, or a trip to a 
hay fever resort to avoid weeds. Mechanical pollen filters or 
air-conditioning is a useful adjunct to therapy for those w lo 
can remain indoors most of the time and to whorn expense is 
a small consideration. Ionization treatment by zinc or ot er 
methods has claimed much attention recently. The opinion o 
the best informed seems to be that present results do no 


warrant its use. .onmn- 

Results of therapy are extremely variable. Spontanc^ 

remissions are rare in patients who have had the disc-ase on v - 
few years. Satisfactory results are more easily obtainc 1 
ca=es of hav fever due to trees and grasses than in the ^ 

to weeds. Tuft^ recently stated “satisfactorx- resu ts wir>i^ 
from partial to complete relief may be e.xpected in 
of all patients, and poor results or failures m the 
cent.” The duration of treatment is important to tn.- p 
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and is a question difficult to answer. Certainly if wiil y 
be necessary for at least three years as few patnni- 
permanent remission in less than three years; many 
five or six years and others even more. 

SUMMARY 

The method of investigation of the patient with hay irv'-r 
has been detailed. Treatment has been discussed and <■■■:: 
preference for the perennial method outlined. The n''C'"''ity 
for complete investigation of the patient is stressed. 
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A discussion of the industrial dermatoses will not be at- 
tempted because the subject is much too large and specialized. 
According to Foerster/ “The United States Department of 
Labor lists 928 hazardous occupations including 122 of the 
more common activities in which skin diseases are prone to 
develop.” In general the search for the offending substances is 
conducted in the same way as for any nonindustrial contact 
dermatitis except that a detailed knowledge of the worker’s 
industrial environment and a full cooperation on the part of 
the company are necessary. Downing" has written excellent 
articles and Schwartz® has submitted a monograph on the 
industrial dermatoses. 


MORPHOLOGY AND SUBJECTIVE SYMPTOMS 
Tj^ical contact dermatitis is characterized histologically 
by spongiosis and vesiculation within the epidermis and din'C 
ally by erythema, edema, papules, vesicles and later licheni i 
cation, infiltration, and scaling. The eruption is polymorp ic 
in its manifestations, varying from a mild erythema to gnn 
grene.^' ® Usually, acute, subacute, and chronic stages are dis- 
tinguished, but the severity and morphology of the derma i is 
in these stages are modified somewhat by the location and^ 
degree of hypersensitivity of the individual. The finding 
vesicles is important and they are almost always present. 

In the early stages, the erythema is limited to the 
contact. This is shortly followed by edema, swelling, ‘ 
tion, and crusting. Bullae may develop. Mild stages of ery^^ 
ema and papules only are sometimes seen. The acute cry ^ 
mato-vesicular dermatitis may become secondan y 
resulting in pus-filled v^esicles and pustule^. ^ ^ n-mllv 
stages there is a minimum of vesiculation, the ^ 

is less pronounced, and scaling is more promincmt. ' 
may be slightly infiltrated, the epidermis somewhat tme . 
and" glossy, and the tiny epidermal sulci magnified. 

The chronic stage is identified by hchenification ) ■ 

dermis, infiltration of the corium. and scaling. The- ^ 

areas of greatest exposure is leathery, rough. c > ^ 
small adherent scales, and the color is f"'- 

Durins the acute and subacute form:::, th.. ^ ^ ^ , 

some instances, spreads from the ori-ina! area.^ oi co - 
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over a period of several vceks nfv.- area^ r^.nJirv- - 

and involve a large part of the cutanrnn:- 

vary from an eiA-lhematous blusli extendine f‘''T ‘ ^ ^ 

away from the’area of contact to a cfnrralv^d 

closely simulating an exfoliative dermatiii:-. If =^ -' " ■ _ 

substance (such as mercury, quinine. chT^.'-aTfbm. 

absorbed, a dermatitis medicamentosa may follow. 

Pruritus almost always accompanies ecr^fma. uMiaiiy r:*-- 
ceding the eruption from a few minutes to sfvrral hoy,r^. T 
may be mild or intolerable. If the patient cannot rfir-dn t.o 
scratching excoriations, ruptured vesicles, and bullao. bhynn;: 
surfaces and pyoderma arc the rule. /\t the heicht f>< 
vesiculation, the itching has practically disapprarrd. In -or,/ 
instances, it is replaced by pain of varying degree or by sm.art- 
ing or burning sensation. Bray‘d' has outlined the patholocir.il 
physiology^ of pruritus. 

ALLERGY IN CONTACT DERMATITIS 

American authors use the terms “dermatitis venenata." 
“contact dermatitis,” and “occupational ec/.ema" to de.cignale 
the same dermatosis, while in Europe it is spoken of as ecr.ema. 
Dowling" defines eczema (contact dermatitis, dermatitis ven- 
enata, etc.) as “a complex reaction of the skin of certain pre- 
disposed subjects, first, to agents that are not at all irritating to 
normal skins; second, to agents that damage even the normal 
skin but which, under daily contact, produce ordinarily a mild 
degree of roughness, transient redness or no reaction at all. 
There are two broad groups of contact dermatitis; first, hyper- 
sensitivity to a vast number of chemical substances with eczem- 
atization occurring within a few days to years of contact. In 
susceptible persons these normally nonirritating substances ex- 
cite an eczematous reaction in high dilution and sometimes a 
very first contact will produce a dermatitis. The second group 
is due to ‘universal irritants.’ Eczema develops after prolonged 
exposure to the substances.” This definition includes the so- 
called “idiosyncrasies” as well as acquired hypersensitivity. 

That hyrpersensitivity in contact dermatitis is acquired and 
not inherited has been demonstrated by both statistical and 
e.xpenmental studies in hypersensitivity to poison ivy and other 
plants. Practically no infants, regardless of family history of 
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atopy, are hypersensitive to poison ivy extracts but hypersensi- 
tivity may be induced by repeated applications of the extracts 
to the skin. The percentage of individuals hypersensitive to 
plants increases with age to something like 65 per cent of all 
adults.®’ Heinbecker^^ was unable to demonstrate hyper- 
sensitivity to Rhus toxicodendron among the Eskimos. The 
reason for this lies in the fact that Eskimos inhabit regions 
beyond the most northern limits of Rims vegetation. On the 
other hand, hypersensitivity to Rhus is common among their 
cousins, the American Indians. 

Bloch,^® in his studies on primrose dermatitis, has shown 
that there is no difference in the mechanism between idiosyn- 
crasy and acquired h 5 qDersensitivity. He was able to induce 
such a high degree of sensitivity in himself that to walk into 
a room containing a primrose plant (in bloom) was sufficient 
to produce a severe dermatitis. He was not able to demonstra e 


a positive passive transfer. , 

Haxthausen^® injected intracutaneously solutions prepareu 
by mixing mercuric chloride, formalin, and chromic aci wi i 
horse serum. After a period of twelve to fourteen days, 
patch tests with 1 per cent solutions of the chemica s we 
obtained at the sites of the injections. Similar 
mixtures of the above chemicals and yeast cells and stap 
cocci -were successful in 3 out of 14 cases. Iodoform, loc > 

quinine, turpentine, and paraphenylenediamine used i 

above experiments gave negative results. In 
experiments, antigen-antibody reactions could not b 
strated, i. e., passive transfer tests. Block and Peter ■ 
planted the skin of a person hypersensitive to 
normal individual. They found on repeated 'n„ 
transplanted skin remained hypersensitive to lodo 
taken internally or applied e.xternally while the P^^ 
skin remained normal. These experiments demon trat 

the reaction takes place in the fi.xed cells o ^ ^ develoo- 

Further studies have determined a chronolo„, 
ment of the eczematous reaction.®- with 

1. A period of refroctoriness 1" 
the beginning of the process of sensitization. T c 


zero to many year 


2. A period of incubation of sensitmty. 


This corrc-^p''^-’.- 
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to infectious diseases and diseases such as frum 7‘" 

perimental arsphenamine dermatitis, and anaphylacjc T; 
time is from nine to fourteen days. 

3. A period of reaction time — eighteen to s'^ve nty-t—'! 
hours. This corresponds to the reaction time of th-- alVrci" 
infectious diseases such as tuberculosis, lymphnpathia '.cn- 
ereum, mycoses, and the delayed reactions in atfipy. 

In the past six or seven years, laboratory animal'- have b^^n 
sensitized to tlie oil extracts of poison ivy. ragweed, and prin-,- 
rose.^"' The papers of Sulzberger and Goodman*'' and 

the excellent paper of Sulzberger'*^'- have summarized the pres- 
ent knowledge of allergy in dermatology. Table 1 reproducfs 
that part of their summaries directly related to contact derma- 
titis. 

CLINICAL INVESTIGATION OF CONTACT DERMATITIS 

The evidence that contact dermatitis is a manifestation 
of allerg\' has separated this dermatosis from the group of 
eczematoid dermatoses about which little is known and placed 


IN THE. EXAMINATION AND 



Fig. 43.— Diagram showing the relation of the examination nna u- , 

patch test, diagnosis and treatment of contact dermatitis to the '.t ' 

of the external irritant. oermaute to the identification 
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it among those having a definite clinical entity. The etiolog}', 
S3miptoms, signs, pathology, methods of diagnosis, prognosis, 
and treatment are correlated. From the etiologic standpoint, if 
contact dermatitis were produced by a single cause such as we 
find in the infectious diseases, its management would be rela- 
tively simple, but a great many substances are capable of pro- 
ducing the same cutaneous reaction and, in order that every 
case may be properly managed, the identification of the irritant 
or irritants is of prime importance. This fact is the hub about 
which the history, patch test, diagnosis, and treatment revolve. 
Diagrammatically this would be represented as shown in Fig. 
43 . 

(A) Examination and History 

Probably the best procedure to follow and one which nio.st 
dermatologists employ is to examine the cutaneous surface first. 
Because a large number of skin diseases are diagnosed at sight, 
the number of dermatoses that may be confused with contact 
dermatitis is immediately reduced to a few. Furthermore, the 
examination of the cutaneous lesions enables one to keep t e 
patient’s history in the right direction since most patients ^ o 
not relate their trouble to an external cause but ascribe It.■^ 
origin to “too much acid” or “something in the blood.’ There 
fore a careful inspection as to the nature and distribution o 
the dermatitis is important. The former has been descri ct 
under the section on morphology, and the latter is most con 
veniently placed among the “clues” taken up in the hi.story a- 
obtained from the patient. 

Too much emphasis cannot be placed upon the imporfanc^' 
of the history' in contact dermatitis, as it is of the grea e 
practical help in finding the cause and far exceeds t le va u>- 
of the information obtained b\' skin tests. If a tentatue f la^ 
nosis of contact dermatitis is made, the nature of the t^ou J - 
ex-plained to the patient, and his cooperation iV obtained. ■ 

intermediate diatrnoftic procedures is sufncient, but the ph>. icun . ^ ^ 1^..-.,.' 

sicht of the fact that, from the scientific viervpoint. this is 

the ingredient in the cosmetic, jc«clr>- piece, dothma. mc-'-ca ^ 

produced the dermatitis should be identified and .made , 

in order that he may be protected from future contact v.,... t... 
may be inco.-porated in other prcparatic.ns. 
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This was the unusual case of a man in whom an acute edematous, eryth- 
ematous, vesicular dermatitis of the face developed periodically. In the be- 
ginning, the dermatitis was limited to one side of his face, but later both sides 
were involved. No clue as to the cause of the dermatitis was obtained in his 
bistory. One day he came to the office with a new attack. He was accom- 
panied by his wife, and it was noticed that her hair was bleached. On further 
cjuestioning both recalled that the patient’s trouble occurred the day after his 
wife had applied the hair bleach, and he was accustomed to resting his cheek 
against her head at night. The patient bad no further trouble after his wife 
stopped using the hair bleach. 

(/) Contact with substances that are used by others with 
whom the patient is closely associated. This point at times 
necessitates a careful inquiry concerning every member of the 
household, and should be kept in mind during the investigation 
of every case in which the cause is obscure. In addition to the 
preceding case report, a dermatitis from vectors may occur. A 
case of this kind is reported by Sulzberger and Kerr:^“ 

A woman had a recurrent, erythematous, vesicular dermatitis of her left 
arm and scaling dermatitis of her right hand. There was no contact history 
e.-rcept that she stated that it appeared shortly after doing the family washing. 
This suggested soaps, powders, etc., but patch tests with these were negative. 
Further questioning revealed that her daughter had been using Mazon oint- 
ment for athlete’s foot. The patient gave a positive patch test to Mazon. 

(g) Hobbies should be investigated in obscure cases. 
Senear"® reports the following case: 

Periodically during the summer a business man had a dermatiti- v.hid. 
first appeared on the hands and later on the forearms, face, neck, and fm.i > 
the popliteal spaces became involved. During one summer he chanzed ■> 
addrcs.s for some weeks and the dermatitis cleared up, but recurred -hurl ,, 
after his return. On inquiring into his activities during the lew d ij • 
ing the onset of the dermatitis, it was learned that he was an arch'-r,. >’’■ 
thusiast and had been cleaning his bow. The bow was made of Kngh-h ,.t 
and a patch test with the m'ii,tencd wood scrapings gave a po-iir-e ri ' 

Tests with the dry shavings gave a negative reaction. 


The author dhcc-ses in detail dermatitis due to varioe- 

woods and their ingredients. _ , 

Sportsmen, such as golfers, come into contact with 
bass, leather on clubs, and of course, weeds: hor.-e.rer:^ ' 
leather and stable materials: motorists — gasoline, oil. c.e.i.c.-- 



DERM.A7njs 

'“wtt":" ''"“'i''’-''''' ‘ ’■■ 

>■ produce u'’r„.“r'U:f', -77"* = 


^ArrjVn'Tf — 
HKiRI ]',p;V r f : 
Thr-f 

v.'irion: ,'ijh;),-^j-,cf c 


ma}’ 


proauce a dermafiik >i,h^:;i„rr. .■ 

such as bleaches, turpcn tine ^'Icrminr d, ri-,c--v 
phenol are listed as wdl as .oan."h, ’^ camphor, hm^mr 

moth spra.vs, furniture and fl?' ’ r"' '''' H^vderc. in.^rcvp:, 

pieces, upholsterina nhnt Po^'shes. varni^hr- hrr ' 

;; 7; -edic-ue c1-7 "‘'kL' 7, ""-I n.; i .x:7 

. "as positive Thie i j ‘common cxcit.nntc ; , ; •^Urirv jj, 

f ~ s u::u 7' 

ISh'Jesas r ' 

'’“(7“^ toTcarttabf" of „,c 

obtai„id77 P^ifot's oocupation^s'i™'’"- 

rS;^'ai5ar„fXTH 

tions; '"^'^maments- nhl ° ’ ^"struments ® 

l’"'">ers7.i7>kora-_b,7^’ 

and deanta/ ■"' parkers,^2P;n« o°lu- 

'^p.-ch 



382 


GEO. H. CURTIS 


chromium salts; beauticians — creams, hair dyes and bleaches, 
wave sets, formaldehyde, shampoos; barbers — various hair 
tonics and sterilizing solutions; florists — plants, flowers; 
bakers*^ — flour and chemicals; jewelers — materials used in 
cleaning and refinishing jewelry; cement workers — cement, 
lime, sulfur, lime water; painters — turpentine, paint thinner, 
naphtha, thinning oils; carpenters and cabinet makers — woods, 
glue; violin makers — resins, varnishes, glue; brick makers— 
clay sprays; business men — ear phones and telephone and 
mouthpieces and dictaphone cylinders^®; school teachers col- 
ored chalk, chemicals; service station attendaiits and garage 
mechanics — gasoline, oils, greases, paints and ointment appliec 
to hands for protection against the former chemicals. An ex 
ample of the protective substance itself producing a dermatitis 
is one which we observed recently: 


A garage mechanic, forty years of age, came to the clinic on 
1937, complaining of a dermatitis of the dorsa of his hands. c . ' 

this continuously for sh weeks. The dermatitis was limited ‘o the dor 
the fingers and hands and consisted of erythematous patches 0 vc 
crusting. The hands were swollen. The dermatitis first 
hand. Previous to the onset of the present eruption, the patien a 
that gasoUne irritated his hands and by avoiding gasoline as much P 
he was able to prevent severe e.xacerbations. He then began to ^ 
as a protection against oil, grease, and gasoline, but his an s r 
developed a dermatitis of gradually increasing seventy, 

Protex and dilute solutions of gasoline were ^ 

back to wearing gloves and avoiding gasoline and the Prote.r and 

almost entirely free of the dermatitis. 

Many other occupations may be listed but space 
does not'^permit. ^^^eber®^ and Laymon®^ have 
plete lists of the various occupations in which contac 
titis may occur as well as all the knowm irritants. _ 

(;■) A detailed and chronologic listing of the vario = ^ 

ointments, antiseptics, etc., that ’ jru- ii;ed 

treatment is an important lead. Practicall} jermptiti- 

in dermatologic therapy is capable of P-duemg a 
Some ingested drugs such as can L- 

curv', etc., mil cause a dermatitis medicament .. 

detected by the patch test. 
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{k) The fact that photosensitization* may fv s ''j 
the production of dermatitis of external can^e sh^nld '-/r' 
in mind. The so-called berlock dermatitis, a prcnnar p-.L'- 
mented dermatitis caused by exposinp tho.^e surfarf-- p ' 
eau de cologne and perfumes have been applied to suni’ciA. r- 
an example of dermatitis due to photosensitization, .\n^i^ - 
teresting example of the effect of sunlight on producinc^a pi i.M 
dermatitis has been reported by Cummer and Dexter. 

A white man had suffered an eruption on the {ortarrr,-- vhiA, }■■■: - ■- 
curred in the summer for two years. Two days before traTr.ir.-li' n. 
trimmed the plants in his garden and carried the Irimminc- r'ti hi- .'■t'-r 
He wore gloves. The dermatitis consisted of patchc- of irrrcul-.r Or'-- ;.-'i 
shapes in which the skin was dusky red with an occasional b''an--ir^d 1 ■: 
There was little or no itching or burning. On subsiding, a rc-iduat pigw.'r.ta- 
tion lasted for months. Patch tests with all the flowers, have'-, rmd ‘irrr.'- <■ ! 
the plants in his garden were negative. The authors were at a lo--^ to srfur.! 
for the dermatitis until the patient recalled that once the pl.ant h.ad btu-h^d 
his forehead and forty-eight hours later a dermatitis appc.arrd Ihrte Tk.i-- 
suggested a dermatitis similar to bcrloch dermatitis. A pod was rubbrd on hi-, 
forearm and exposed to the sunlight and a vcsicobullous dermatitis drvrlojv-rl 
in sixteen hours. .Another place to which the pod w.as rubbed nhicli n.as 
shielded from the sunlight gave a negative reaction. 


( 1 ) An interpretation as to the relation of the primary ir- 
ritants to contact dermatitis sometimes is important. Strong 
acids, alkalis, escharotics, rubefacients, strong cleansing 
powders, soaps and fluids, grease removers, gasoline, turpen- 
tine, benzene, kerosene, and the like are considered primary 
irritants. 


These irritants, when applied to the skin in sufficient con- 
centration, produce a simple dermatitis or burn. Their rela- 
tion to hypersensitivity has been discussed. Of these, the 
universally used soaps are probably the most difficult of in- 
terpretation. Jordon, Walker and Osborne®"’ studied the ec- 
zematizing properties of 8 popular brands of toilet and laundrx' 
soaps and concluded that, if a soap is suspected, it should be 

* Ai the present time, no direct evidence has been offererl tr. ci, 
ibis form of dermatitis is due to allerg>^ but since thl as well ° ^ 
due to the primary irritants must be considered in the investinatioJ 
dermatiUs, it is placed here. However, the fact that the r 

of these substances can and do produce\n"ecima7ot 
scnsrlimtion should not be forgotten. reaction without photo- 



384 


GEO. H. CURTIS 


tested in dilutions of 1:400 to 1:100 and that a mild erythema 
at the site of the test should be disregarded. They have listed 
the ingredients of the various soaps that commonly produce a 
dermatitis. 

(ot) a knowledge of a large number of irritants and their 
composition is valuable.®^- 

Group II. — Clues or leads suggesting certain causal agents 
which produce a dermatitis on local areas of the exposed sur- 
faces, although all of these areas may be involved at the same 
time. 

(a) Scalp and face. A dermatitis of these areas suggests 
sweat band of the hat, hair dyes, bleaches and tonics, sham- 
poos, wave sets, cosmetics including creams, rouge, powders, 
powder bases, toilet waters, perfumes, etc.®® 

(d) Eyelids and about the eyes and nose: eye shadows, 
eyelash dyes, mascara, eyelash curlers, and other cosmetics, 
spectacle frames, eyewashes, eye medicaments and nasa 
sprays are suggestive causes. Rattner®’^ reports 4 cases 0 
dermatitis of the eyelids in which one was caused by a new 
jar of a cream of the same brand that the patient had ecn 
using for years. This suggests the possibility that the manii 
facturer had changed some of the ingredients. ^ 

(c) Ears: toilet waters, perfumes, ear rings, spectac 

frames. , 

(d) Lips: lipsticks. The lips may be involved as a pa 

of a dermatitis involving the mouth. , 

(e) Mouth: tooth pastes and powders, mouth was les, 

ber compound dental plates, chewing gum, etc. ^ 

Netherton®® has recently reported a dermatitis ue^ 
tooth pow'der involving the gums, lips, hands, and fingers. 


A young lady cane to the clinic in July. 1937. 
mouth and handi. For three months she had had a do. ‘ _ ' 
plaque which was limited to the left palm. Three days prior . ‘ j, , 

the clinic, a stomatitis and an eruption invohdng the lips * 

mouth and on the lateral surfaces of the fingers of the ng \ 

The gums were raw and bleeding, and an acute er> thematou-. 'Jy'" ^r-r V 

tis was present about the mouth and on the fingers 

brushing her teeth some of the tim'd containing the po.'.oer , ,, 

fingers of the right hand. E.ramination of scales 'T./f-.v-ro'-' 

palm were negative for fungi. Her feet did not 
phyton infection. A patch test with the toot. po..c... 
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ate the list of irritants affecting the hands would he a repetition 
of Weber’s list. We have found that it is of value in tracing 
the irritant to have the patient keep a diary of the materials 
that he may handle from day to day. Gloves should head 
the list. 

Although the fingers, wrists and forearms are usually in- 
volved in a dermatitis of the hands, localized areas of dermatitis 
on these parts suggests wrist watches and bands, bracelets, cu 
links, rings, and clothing. Higoumenakis'*® records /’■ ^ 

dermatitis localized to a small area in the lower third 0 ^ 

forearms. ' This was due to aluminum cuff links. _ Patch tests 
with the links and other aluminum salts gave positive reac 10ns. 

(A) Ankles: the ankles are usually considered as expose 
parts. Plants and weeds are the most common ° ’ 

However, they may be involved in a dermatitis due to s 

and shoes. , jUp 

Group III.— Leads or clues leading to the discovery ot 

irritants usually affecting the “covered areas” of 
surface. As stated before, the covered areas may ' 
in a generalized dermatitis resulting from_ the ‘ 
hypersensitivity to a substance that comes into contact 

the exposed surfaces. • =;hielfl 5 , 

(a) Axillae: depilatories, deodorants, , \Ve 

silk and wool and rayon clothing are ° ,bstanccs. 

have observed many cases of dermatitis due to th 
A case reported by Netherton^® is illustrative: 

A ,v.m„ to sood b..llh but ttoubled ud.b tovp.tM"* ""I 
„,r, cut. to tba dinictollh . subacut., .o-lb™»»"b 


vpars came to ine cumc — ' . . 

dermatitis of the axiUae t.-hich had been 


Each 


lamis 01 me a-Aixatoc ...a.-.. 44). The St.l.l !■ 

was surrounded by a fairly well demarcated f ^ ^ ,p,i 

tb. dl... .bowed obl, . few ...I. are., f - 

were free froru epidermophyiosw. Stoles to b . 

amined for fungi and none were found. ^ m.Hjnnc o 

uced without benefit. The nature and to v.-.-h'd 

contact dermatitLs. The hL=too- revealed =he ..rpication. P^^;- 

perspiration shields to protect her clothing ,rA a.-- ^ 

tests with the rubber and cloth covenng o a r . ; j,. 

washed shield revealed posiUve reactions ° ^ c-ir.r th-- 

patient was advised to thoroughly wash tl^ ^ 

u=e a difierent kind. Since she has not returned, i. 

instructions and had no further trouble. 
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during the school term. Patch tests revealed positive reactions to mercury 
and its compounds. The patient then recalled that the dermatitis always 
appeared following experiments with mercury. Mercury-covered coins were 
found in his right hand trouser pocket. 

(c) The buttocks are the usual site of a dermatitis due to 
girdles and stained toilet seats. Odland’s case*^ is represen- 
tative of “toilet-seat dermatitis.” 

A white man, fifty-seven years of age, sought advice concerning a dermati- 
tis on his buttocks. On examination, a narrow band of dermatitis 2 inches 
wide was seen to extend all the way across the buttocks. The location ol the 
dermatitis suggested something he sat on. The history brought out the fact 
that he had recently purchased a new toilet seat finished with a red stain. 
On patch testing, a positive reaction was obtained to the scrapings from the 
seat. 



Fig. -15. — Uermatitis due to a stained and varnished tonct i 

We have had several similar cases, but the 
formed a ring involving the buttocks and the later.- .-f- i 

terior aspects of the thighs (Fig. 45). 

(d) Genitalia and perineum: the genitalia are 
involved in association u'ith a dermatitis of the 
more frequently in the weed and plant eczemd^ - 
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and dust irritants. The majority of cases, hnv.evrr. a.e 
result of medication to the parts. Douches, suppnsitnrn 
traceptives. rubber condoms, and numerous mechramml- 
offenders. ^litchelV'' describes the following ca^e: 

.\ cosmetic manufacturer was treated with anal suppr'-iloTr' - i ^ 
rhoids. In a few days the anal trouble became wnr-^ and a fEy-'-s', 1- ■; 
the patient to stop usinp the suppodlorics whereupon ihr d'lmaliir- ’ ^ 

On two other occasions the patient used the suppo-itoriw- and f;,rh ,, r 
itching and soreness of the perineum returned Examination -hovid ;r, '*:• 
ematous, vesicular dermatitis about the anu‘ and extendinr over the ’. iliorl-. 

The suppositories were analyzed for resorcin accordinc to the I S I . , 

acopoeia and the tests gave positive reaction^. Patch test‘ with rro.mn and tV' 
suppositories gave positive reactions. Positive test<. were al-o obtained v-,ih 
hydroquinine, pyrocatechin, hc.xylrcsorcinol, and curc-ol wliirh atr trial id .o 
resorcin. This case also illustrates hypersensitivity in contact drrmalili- to a 
group of allied chemicals. 

(e) Thighs and legs; occasionally a dermatitis is seen on 
the thighs and calves in the regions where the metal parts of 
hose supporters touch the skin. 

(/) Eczema of the feet and ankles suggests socks, shoe 
leather, leather dyes, and freshly dyed shoes. Schwartz/’ has 
described a detailed method by which each of the materials, 
dye, and finish of socks may be determined to be the cause of 
an eczema due to socks. From a practical standpoint, a patch 
test with the material of the unwashed socks is all that is 
necessary. Sulzberger and Kerr*'^ reported a case of dermatitis 
of the feet in which contact dermatitis and ringworm were 
superimposed. 

A young man had a severe vesicular eruption on the fingers, iialnis, and 
diirsa of the hands, and a similar dermatitis on the ankles and feet. Piingi 
wore found in the scales from the feet and a diagnosis of dcrmatophvtosis ami 
.1 dermatophyUd eruption of the hands was made. The patient was treated for 
I he iungus infection and desensitized with fungus extracts. The hands cleared 
up cnlireb, but the dermatitb of the feet and ankles persisted. Further history 
revealed that the patient could not wear leather wrist watch straps because it 
irritated his skin. Patch tests xvith leather from the patient’s shoes gave posi- 


This case illustrates the point that one dermatosis may be 
superimposed on another, the one affording a portal of entry 
0 the other or to a multiple hypersensitivity to other irritants 
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or to fungus extracts (dermatophytid). Haxthausen*^ has re- 
ported experiments on this phase. We have had a case o 
dermatitis due to the socks the patient wore (Fig. 46). 

(g) A dermatitis of the covered surfaces may be generalize 
and unless it is a part of the generalized dermatitis from an 
irritant acting on the exposed areas, it is most likely to be ue 
to an article of clothing that involves most of the trunk am 
extremities. Bonnevie and Genner'*'' report 15 cases of eczema 



Fig. 46, — Dermatitis due to nav-j- blue r 3 \on s )C 

due to dved clothing. Xetherton“" reports ^ 
due to clothing and involving several covered 

A white woman, si.xty-si.x years of age, came to j 

an eruption on her trunk and thighs. This 
left a.-dUa being involved first follocced a 

the right axilla. From thence it rapidly spread j,,. 

posterior surfaces of the thighs. Dunng a ^r^^f - .1 
cubdded but was aggravated again * - *; 

;:iot stated that she was troubled w.^ 

warm summer months. E.xami.nation rexea.eu acu. , . 
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the dermatitis was limited by the corset and the inferior margin by the hose. 
The nature and distribution of the dermatitis suggested the cause to be an 
article of the patient’s clothing. She wore to the clinic the clothes that she 
had worn regularly throughout May and June. A patch test with her navy 
blue slip gave a positive reaction. Tests with material from her other clothin? 
were negative. She stated that the slip had not been cleansed since she pur- 
chased it. 

(B) The Patch Test 

The patch test has made possible much of the experimental 
and clinical investigation of the allergic nature of contact der- 
matitis and this work has given rise to certain criteria for tlit 
proper application, uses, and interpretation of the test. These 
are briefly described. 

Technic. — Ordinary adhesive tape cut into squares about 
2 inches on a side and squares of cellophane or rubberized silk 




Fig. 49. — Patch tests on the forearm. This is the simplest inethod o pn^^^ 
testing. Biederman“ has recently described a method by which many 
may be applied to a small area. 

about 1 to lyo inches on a side may be used. .A small piece oi 
the solid material such as cloth, leaf, flower, etc., ^ ' . 

piece of old well-washed and clean sheeting or broadclot 
moistened with the liquid or ointment, etc., and place^ n 
the skin. AMien testing for powders and polIen-=. it _ 

applv the substance mth both a drj- and moi.-^t portion. ^ 
is co'vered bv the cellophane and the whole is j.:',. 

adhesive plaster. The cellophane protects the ^ 

substance from the irritating efiects of the ad 
thus avoidinr: confusion as to which of the tv.o Py ^ 

dermatitis. If volatile substances are to be te.-ted m -i-- 
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diagnostic. It is the only test applied to the skin known today 
which will aid in the identification of substances producing con- 
tact dermatitis. It should be remembered that the starting 
point lies in the history and either a positive or negative result 
should fit in with the information obtained in the history and 
not that obtained by a routine series of tests.^' Each result, 
whether positive or negative, must be carefully checked by re- 
questioning the patient. In this respect, one must also bear in 
mind that in any large series of presumably normal people, 
from 0.2 to 65 per cent wll be found to give a positive test to 
the long chain of sensitizing external irritants at one end of 
which are chemicals and at the other plants. Furthermore, 
the exact conditions of sunlight, heat, moisture, trauma, fric- 
tion, infection, etc., under which the irritant acts cannot be 
duplicated by patch testing and can only be evaluated in 
retrospect, as indicated in the history (see the above case re 
ports). False positive reactions may be obtained with con 
centrations of the substance stronger than those to which the 
patient has been exposed, if the time of application be too long, 
or if the irritant is applied to a localized area of hypersensi- 
tivity. The opposite conditions may give a negative resul . 
Thus a positive test should be controlled under the same con- 
ditions by a negative result on a normal person. A false posi- 
tive reaction occurs most frequently with the primary irrhan s. 
Tests with these should be applied beginning with the hignc 
dilutions, 1 per cent to 10 per cent, and properly controllc_ 
Other substances are diluted from one fourth to one thi - 
concentration (liquids diluted with water or f ooho , 
ments, etc., with petrolatum), to which the individual ha. - - 

^^Variabmty of the hy^Dersensitivity of the skin ^ 

reaction so that one or a few tests do not permit 
elusions, particularly if applied at the same time. 
may result in a mild or no reaction or provoke 
up of the dermatitis.” Spontaneous de.en.itizat 
cur and the negative test may be due to the ■= ' 
been applied to an area no longer sensitive: . -- ^ 

diere may be localized areas of “tSuryV 

plied at a distance may be cc.'-.'-ac*. 

and Kerr” who demonstrated that in - 
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dermatitis of the face and neck the patch t(^t mn^t v. _ ■ 
in the “V” area of the neck and chest. Thrrfinrf ^ 

negative test vnth the substance stroncly suspertfd in 
tor}' cannot be relied upon, and it mu^t be tested ^n,. 
in the proper areas. Whether or not a sinde trsl mrc W 
thought to be all that is necessary depends upon tfv --irfndn 
of the eddence elicited by the histor\-. 

PoljA-alent hN-persensitivity in individuals is maniffsted by 
a positive reaction to several substances; thus a pn'iii%e re- 
action to a single agent does not mean that the irritant produc- 
ing the eczema has been found. In cases of Inne-slandine 
eczema, the dermatitis may be persisting as the result of an 
added hj-persensitivity to other substances lone after the 
primary' irritant has been removed from the individual s en- 
vironment. The dermatitis may be aggravated by primary ir- 
ritants which, if the epidermis were specifically h\-perscnsitive 
to only one substance, would not affect the skin. Many tests 
with many different substances may be necessary before the 
eczema can properly be managed in view of the individual's 
emdronment. 

Dermatologists habitually begin ndth low concentrations of 
the drugs used in external therapy and known to cause ec- 
zematous reactions. A negative patch test with the medicament 
permits its wide application in high concentration without 
danger of a severe dermatitis. 


(C) Diagnosis 

The sudden onset of an acute erythematous, vesicular der- 
matitis with or without crusting which occurs at any time of 
the year and on any area of the cutaneous surface likely to 
come into contact mth external irritants should arouse suspicion 
of contact dermatitis. The inflammation at first is usuallv 
limited to the area of contact and the history will almost 
alwap lead to the discovery of the irritating substance Sea 
sonal occurrence suggests plants as the cause. A positive natrb 
test property controlled is strong confirmatoiy' evidence Re 
nioval of the cause followed by subsidence of the dermatitk 

Seborrheic dermaUtis diSers from contact dermatitis by 
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absence of all of the criteria listed in Table 1. The greasy, 
yellowish crusting on irregular yellowish pink patches, dan- 
druff, and predisposition to the seborrheic areas (scalp, ears, 
and behind the ears, sides of the nose, eyebrows, sternum, 
axillae, umbilicus, and midportions of the back) are important 
points. The PHyrosporum ovale is found in large numbers in 
the scales of the scalp and occasionally in the hairy regions of 
the chest, about the eyes and axillae. 

In addition to the differences listed in Table 1, atopic der- 
matitis (disseminated neurodermatitis) occurs, as a rule, in 
patients under twenty years of age who usually have dry, thick 
skin with a tendency to grayish or brownish tinge and dcrmo- 
graphia. The sites of predilection are face, neck, antecubital 
and popliteal spaces, and dorsa of the hands and wrists. Ves- 
iculation is practically always absent unless secondary ec- 
zematization is present. These cases are very rarely seen 
early but present themselves with the above-mentioned area? 
as sites of thick, lichenified, excoriated, papular dermatitis. 
It is extremely rare to see this dermatitis in persons forty years 
of age and over. Sulzberger et al} have described this der- 
matosis and contrast it with contact dermatitis in great detail 
because the two are most frequently confused. 

Lichen planus with its flat-topped, waxy, angular or polygo- 
nal pinpoint to pinhead sized papules which characteristically 
show white lines or points (\\b'ckham’s lines) and are often 
arranged along scratch marks should not offer much difiicultv 
in diagnosis. Patches of the papules have a distinct violaceoii- 
color. The sites of predilection are the fle.xor surfaces of the 
wrists and forearms and the legs just above the ankles. Lichen 


planus is not due to allergy. 

Lupus ery’^thematosus of the face is usually e.xtreme> 
chronic and consists of well-defined, erythematous, .-caim^ 


patches, often syunmetrically distributed in the butterfly art.. 
of the face with raised borders, haring tenacious scale- wbicn. 
when removed, will carry with them horny plug- frorn ty 
dilated follicles. Usually on resolution, typical. 
stippled scars remain which are indelible and patho'_'no ..'^y 
Pruritus if present is slight, whereas in contact dermatiti- i- -- 
ing is practically always present and prominent. In • 

the scales are superficiri and do not involve the folhc.- -■ 



matoses. Orihrjaie",”,'"'''' 'f ""' '"'T'- >.’r. ,v. 

piiiiPliif 

the face Tn '^.’^times confused widi 
«“« cheeks (buT^’’*'' cegion 1 ‘’"'""'■''i^ 

Tteeruption iss s, *'5' "cca) is ,„„s, “ an,) nrl- 

from a certain n • ^^^P^°^occic infection r. ^ involved 

ir:™- ‘''' is fiery ^ „ ,r''f'>’ '-"ercLt 

bang patciies of erv^e^ *Chgue-Ii’ke prV .*^°''c*ccs arc 

It is nsnally a ™’ vesS"™"' 

In contact dermatitis^ by svmnt "ever 

the borders a!l • " is diffusP lo-vcniia 

patches of erySema ^lar prunu'e; 

Symptoms of toxemia aTr^ ''^sieJes withT ’ P"'’'P'’nrnl 

I^'-om'contact de 

a„, ,e,’ 

'*atomye"“P*^ 

litier" Th;"“™’"'"rec rL^^^ bru^ P/'"’a and 

et" r » 

question '""S at a finaf ^ 'I'agnostic aid 

"^acts, patch test- 



398 


GEO. H. CURTIS 


ing with every irritant brought under suspicion in the history, 
repeated cultures and microscopic examinations for fungi, 
therapeutic tests, close observation as to the course and mor- 
phologic changes of the eruption are important for diagnosis. 
An attempt is made here to outline the distinguishing char- 
acteristics of the typical eruptions affecting the hands and feet 
as a starting point from which one may proceed in the separa- 
tion of contact dermatitis from this group. 

True dyshidrosis (pompholyx) is characterized by the sud- 
den appearance of uniform, noninflammatory, deep-seated sago 
grainlike vesicles on various parts of the palms and soles. 
The subjective sensations are burning rather than itching; 
hence scratching and crusting are rare. The exfoliation follow- 
ing drying of the vesicles involves the whole epidermis and is 
similar to the exfoliation of scarlet fever. Many authorities 
believe this dermatosis to be a mycotic infection or dermato- 
phytid eruption rather than a disorder of the sweat glands. 

Dermatophytosis attacks any part of the hands and feet 
but the sites of predilection are the webs in the third and fourth 
interspaces between the toes. The vesicular and scjuamou.s 
types are sometimes confused with contact dermatitis. The 
mycotic vesicles are deep or superficial, mildly inflammatory, 
spread peripherally forming circinate or gyrate, sharply de- 
fined vesicular margins. Various stages of development of the 
patches of vesiculation are seen. When the vesicles dry up, 
the scales form a collarette or brown hyperkeratotic button-, 
especiall}'^ on the palms and soles. In early or untreated ca-e-. 
fungi are found on culture or micro.scopic e.xamination of th' 
scales and vesicle roofs. Often dermatophytosi.s is eczematized 
by" treatment; or a contact dermatitis is superimposed on tla 
original fungus infection.' ’ Dermatophytosis of the hand- i 
uncommon, but should always be ruled out. 

Dermatophytids usually affect the palm." and tfu- dor-u . 
of the distal halves of the fingers and their margin-. Ir.' 


eruption may be dyshidrosiform ( see dyshidrosis ) or 
It is rarely inflammatory unless secondary pyogenic ini-.c,.-- - 
superv’enes. Frequently', but not always, dermatop.nyto-.-. 
the feet is found. Usually the ‘'id” eruption disappea.^^- 
the accompanying dermatophytosis of the feet i- c^ea.i. .. 
Desensitization with fungus e-xtracts .-ometi.me- i- o: ‘.a;-- • 
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peripherallj^ on the fingers and hands and, with clearing in the 
center, forms circinate patterns. The lesions are violaceous 
or purple red and do not itch or form vesicles such as are seen 
in contact dermatitis. 

The dermatitis of the hands and feet in the milder forms 
of tlie cutaneous manifestations of pellagra may at first be con- 
fused with contact dermatitis, but the history of geographic 
occurrence, stomatitis, gastro-intestinal and mental symptoms 
in addition to the symmetry of the dermatitis and involvement 
of face and neck and the course of the disease readily dis- 
tinguishes tlie former. 

Recalcitrant pustular eruption of the palms and soles are 
limited to these areas. The lesions are deep-seated pustules 
filled witli sterile exudate. Itching is prominent when the pus- 
tules are erupting. The dermatosis does not spread by ex- 
tension but by new pustules at a short distance from the earlier 
ones. The toes and webs are never attacked, but the lesions 
have appeared on the palmar surface of the fingers. As the 
pustules dry up, tliere is scaling. There is no history of con- 
tact witli external agents and, when contact eczema involves 
the palms or soles and becomes secondarily infected, pyogenic 
organisms are present. 

Localized neurodennatitis on the dorsa of the feet and 
about the ankles should offer no difficulty in diagnosis unless 
there is secondary eczematization due to treatment. The 
lichenified patch of coalescing papules with increased skin 
markings and paroxysmal itching, which has been present for 
months or years, without receding, readity distinguishes the 
disease from contact dermatitis. Frequently, other lesions on 
the extensor surfaces of the forearms near the elbows, tibiae, 
and nape of the neck are associated. 

An eczematoid dermatitis that occurs on the dorsa of the 
feet about the ankles, and on the legs in persons who suffer 
from varicose veins and other circulatory disturbances should 
not be confused with eczema. The presence of varicose veins, 
pigmentation, brawny edema, and scars of previous ulcers 
serve to distinguish tlie former. Evidence of circulatory failure 
due to cardiovascular disease, i. e., dependent edema and other 
signs of chronic passive congestion, is against a diagnosis of 
contact dermatitis. 



CON'TACT BERMATITIS 


Brucella dermalilis is a rare disease usually auVcMne 
forearms of those who milk infected cattle. In mild ca-''.' i i.'' i 
may be an erythema and pruritus of a few days duratirm 
in the more severe type the eruption is papular and papuh 
tular. The disease is self-limited but may recur on exp^suTf . 




TREATMENT 

The treatment of contact dermatitis may be divided in‘e> 
three parts; first, and most important, the external irritant nr 
irritants must be identified and removed from further possible 
contact with the patients or the patient from bis environment 
if this is possible. Second, during the search for the nffendinc 
substance and after its removal, soothing, local applications arc 
indicated. Third, desensitization may be tried in the dermatitis 
due to plants, housedust, etc. 

The first principle needs no further explanation. 

In the acute moist stages, therapy is directed toward reduc- 
ing the edema, drydng up the vesiculation, relieving the pruri- 
tus, and preventing a secondary pyodermia. For this purpose 
we use cold aluminum acetate solution, 1:120 to 1:60, as wet 
packs followed by a lotion containing zinc carbonate 20 Gm.. 
zinc oxide 20 Gm., glycerin 5 Gm., aqua calcis 120 Gm., aqua 
rosae q.s. ad 240 Gm. to w'hich 1 per cent phenol is added. 
The larger vesicles and bullae should be opened and drained. 
After the acute symptoms have subsided, equal parts of the 
above lotion and olive oil applied to the affected areas prevents 
excessive drying and a sensation of “drawing” or “pulling” 
of the skin. Ichthyol, 5 to 10 per cent, or liquor carbonis deter- 
gens, 3 to 5 per cent, added to the lotion exerts a beneficial 
keratoplastic effect. Secondary pyodermia is quickly cleared 
up with potassium permanganate solution 1:5000 to 1:2000. 

The infiltrated, lichenified and scaling dermatitis may be 
reduced by various ointments containing tar. For this we 
have found the following ointment of distinct value; 

R Ung. Pis Liquida 
Zinci Oxidi .... 

Amylum 

ting. Diachylon 
Petrolatum alba 
VOL, 22 — 26 


Gm. 

4.0 

4.0 

10.0 

4.0 

q.s. ad 30.0 
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Ormsby states tliat sodium thiosulfate given intravenously 
in doses of 0.5 Gm. the first day and 1 Gm. on the second, 
third, fifth, and seventh days shortens to a week or ten days 
the course of cases that would extend over a period of weeks. 

All stages of contact dermatitis with or without secondary 
pyodermia yield readily to superficial roentgen therapy. In 
our hands, unfiltered roentgen rays in doses of one fourth skin 
erytliema dose at weekly intervals materially shortens the 
course and quickly aids in the amelioration of symptoms. The 
combination of tar ointments and roentgen rays gives the best 
results in reducing the thick skin which has been present for 
years. 

Intensive studies in desensitization of individuals to the 
plants and other allergens have shown that, in the successful 
attempts, a state of relative hypersensitivity continues to 
exist, i. e., a state of hyposensitivity. This is explained by 
Sulzberger"- and others as due to a relative lowering of the 
degree of hypersensitivity brought about by injections of the 
oil extracts of the plants. This lowering of sensitivity may be 
sufficient to prevent dermatitis under conditions in which the 
natural exposure is moderate or slight; but not sufficient to pre- 
vent clinical recurrence under massive exposure. It is a well 
known fact that, after a course of either curative or preventive 
injections of the plant extracts, patch tests with the extracts 
give positive reactions. This is comparable to massive ex- 
posure. 

Both prophylactic and hyposensitization treatment is best 
given by intramuscular injections of the plant extracts in oil,’^ 
0.5 cc. of 1 per cent extract being given once or twice weekly 
in the deltoid or gluteal muscles for 3 or 4 injections. Care 
should be taken to prevent the extract from coming into con- 
tact with the epidermis. 
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DIAGNOSIS OF DYSPEPSIA OF EXTRAGASTRO- 
INTESTINAL ORIGIN 

C. L. Hartsock 


In the presence of disease, unpleasant sensations arise 
sooner or later to apprise the host of the unfriendly intruder. 
These warnings, which w'e call symptoms, and the pathologic 
changes in the structure and functions of the body, which we 
call signs, are the clues on which we must rely if the nature 
and location of the underlying disease process is to be dis- 
covered. 

Due to the highly complex and closely integrated functions 
of various parts of the body and to the intimate relationship 
of the nervous system and the vascular tree to all parts of the 
body, the symptoms of disease not infrequently disturb some 
domain other Uian that where the disease is located. The dis- 
ease may be of a general systemic nature, affecting the func- 
tions of the body as a whole, but the predominant symptoms 
may be strictly localized in one organ or sj'stem of organs. 
Tlie nerve supply to the site of the disease may intercommuni- 
e.'ite so closely mth other organs that the sjTnptoms are shunted 
from the diseased to a nondiseased site. 

'rhe digestive system is an especially sensitive indicator of 
tire presence of disease, and Uie functions of the gastro-intes- 
tinal trad arc extremely prone to be disturbed by distant local 
ih'-e.-i'-e nr general systemic disease. This may occur long be- 
fore oiher localizing symptoms make their appearance. In 
m,-my dive.ases that are accompanied by digestive symptoms, 
'he! e are definiie signs and symptoms that clearly point out 
'in iliM'aM- rite. In other diseases, however, the sxTnptoms are 
’PK duminantly referred to the gastro-intestinal tract and 
;.n. ro obscure that attention is directed away from 
"ui h riun. It i< in ruch cases that exceptional acumen is 
'e ' to prevent our being led astray in efforts to localize 
i.;;,e:v,we the retd source of the symptoms. 
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Unfortunately, we are confronted by two very large diag- 
nostic pitfalls when we approach a patient whose symptoms are 
chiefly referable to tlie gastro-intestinal tract. These pitfalls 
are so gaping that I do not believe it is possible for anyone to 
prevent falling into them occasionally, but our chance of cross- 
ing tliem safely increases immeasurably with the skill with 
which we select and use our diagnostic aids. 

In our diagnostic attempts to find the cause of gastro- 
intestinal symptoms, we seem to pick and choose our way very 
carefully up to tliat point where the available methods of ex- 
amination fail to reveal any disease of the gastro-intestinal 
tract tliat will satisfactorily explain the symptoms. At this 
point, we are on tlie slippery banks of the first pitfall. Will we 
slide into it and ascribe the symptoms to a functional dis- 
turbance? 

Functional indigestion is by far the most frequent cause of 
digestive symptoms so tliat if, in the absence of discoverable 
disease, the symptoms strongly suggest functional disturbance, 
tlie chances that it is functional are so great that we readily 
slip into this diagnosis and there is an excellent possibility 
Uiat it will be correct. Occasionally, however, we err and the 
purpose of this discussion is to show ways and means of pre- 
venting ourselves from slipping into this error and to suggest 
methods for retrieving the mistake in case it is made. 

If we hurdle tliis pitfall in full stride and decide that only 
definite pathology can explain tlie symptoms, we immediately 
arrive at the second pitfall. This is the error of assuming that 
the cause of digestive symptoms must arise in the gastro- 
intestinal tract and that an exploratory operation is necessary 
to determine the causative lesion. This is true in a sufficiently 
large number of cases that the possibility of its being correct 
is also very good. However, we have all seen mistakes of this 
kind with occasional disastrous results to the patient. 

If we are medically minded, we very seldom cross the first 
pitfall to reach the second, but if we are surgically minded we 
often detour around the first and don’t even know it is there. 

Can we safely get across these two pitfalls in those cases 
where gastro-intestinal symptoms are not the result of primary 
functional and organic disease of the gastro-intestinal tract. 

In many cases I believe we can and I will endeavor to point out 
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some of the vety common causes of such gastro-intestinal 
sNTuptoms and certain diagnostic clues tliat lead us to them. 

I might proceed and enumerate a number of diseases that 
fall into the group under discussion and describe the gastro- 
intestinal sjTuptoms that usually arise from these diseases. 
Since such sjTiiptoms are practically always the same as some 
functional or organic condition, this method of approach would 
put us on the other side of the hurdles without showing the 


way across. 

Good diagnosis is a combination of art, knowledge of dis- 
ease processes, and keen powers of observation. In addition, 
the mental processes must follow some orderly methods of 
progressing toward the final conclusion. In the cases under 
discussion, the diagnosis must be reached by methodical pro- 
gression away from the gastro-intestinal tract. 

I want to emphasize here that extragastro-intestinal path- 
olog}' as the cause of dominant gastro-intestinal symptoms is 
greatly in the minority and must only be thought of and sought 
after primary gastro-intestinal disease has been eliminated as 
far as is possible with our diagnostic methods. 

It should be emphasized that the discovery of a lesion else- 
where that could satisfactorily explain the gastro-intestinal 


symptoms should not eliminate the necessity for ruling out 
primary gastro-intestinal lesions that can just as well be a 
rause of the symptoms. It is therefore right and proper to 


approach all patients presenting gastro-intestinal symptoms as 
if the symptoms were of gastro-intestinal origin. 

Kontine methods of history taking, examinations, roentgen 
eNaminations. and laboraton,' studies will give a satisfactory 
txplanation of the svanptoms in a high percentage of cases. 
In ot!iei>, where the diagnosis is still not definitely established 
and where we feel positive, from the nature of the symptoms, 
thm they could arise only from definite gastro-intestinal path- 
ology, appropnate measures, such as ex-ploration, are under- 
ta'.en ha u lief and confirmation of the diagnosis. Some cases 
dwhurily ,,{ a functional nature so tliat little concern 
need .le h it uho'.u Ph- urcuracv of this diagnosis. 

^ t;.u iwu'entace of c.ases. however, do not fall into these 

te.atures of the problems will be 
‘■••■•''"•’•'•t to exddain on a basis of functional dis- 
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orders. The evidence of a pathologic process in the gastro- 
intestinal tract will be extremely vague and indefinite. In 
other words, when the diagnosis is not completely evident and 
you are slightly puzzled, pause for a moment, review the evi- 
dence, prepare for a fresh approach to the case before jumping 
or falling into one or tlie otlier of the two great pitfalls. With- 
out suspicion, without doubt of the correctness of any diag- 
nosis made on insufficient evidence, there is little hope that one 
can be sufficiently on the alert to detect those occasional cases 
that make the practice of medicine a pleasure and a stimu- 
lation. 

We have now reached the point in this discussion where 
we come to tliat small percentage of patients who present, in 
the main, gastro-intestinal symptoms, who have been thor- 
oughly studied in the manner that gastro-intestinal problems 
are usually studied, and in whom no definite explanation of 
their sjmiptoms has been found. We will assume that some 
discrepancy of symptoms or signs makes the physician hesitate, 
at least a little, to make a diagnosis of either functional indi- 
gestion or indefinite gastro-intestinal disease. 

We might inquire here, what is it about these cases that 
causes this hesitation on the part of the physician ? 

It is something that is difficult to set down in words, some- 
thing that comes to the physician with increasing experience, 
something that is told by die patient’s manner, his personality, 
and by the careful anabasis of bis symptoms in relation to his 
whole being. The patient may have a fairly definite type of 
distress that does not appear to be due to functional causes 
and it is not characteristic of gastro-intestinal disease or, if so, 
this disease has been satisfactorily eliminated. His s}Tnptoms 
may definitely indicate a functional disorder but his person- 
ality may not be compatible with this diagnosis: the onset of 
a functional type of distress after many years of good health 
would be incompatible wth the proposed diagnosis; in spite 
of a functional type of symptoms the patient may appear to be 
ill; the location or type of pain may be sufficiently unusual to 
arouse doubt; some previous treatment or operation may have 
failed to relieve the symptoms which it should have done if 
the disease were of gastro-intestinal origin; or the age or some- 
thing else about the patient may not be in accord with func- 
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tional or organic gastro-intestinal disease. These and many 
other discrepancies serve to give us an impression that we arc 
dealing wth disease that is not functional and probably not 
organic gastro-intestinal disease, but is still unexplained. 

It would be very helpful if we had some way of determin- 
ing whether some extragastro-intestinal lesion actually existed 
as the cause of sjunptoms. Positive evidence of the presence 
of such a lesion would spur our search until it was located. 
With nothing more tlian suspicion as evidence on which to base 
a search for something that may not exist and which may cost 
a great deal of time and money, we are psychologically handi- 
capped from the very start. To overcome this handicap, we 
must formulate some metlrod of conducting our search that will 
lead us to the most likely sources of trouble with the least 
possible effort. 

As mentioned previously, the first requisite to finding such 
a lesion is to suspect its presence. The search should be 
started by carefully questioning the patient in order to elicit 
minor symptoms of disturbances in other locations, as in the 
urinary tract, the cardiovascular system, the pulmonary and 
nervous systems, for these might previously have been over- 
looked or regarded as insignificant. The slightest evidence of 
abnormality should be viewed with suspicion. If any good 
clues are brought out by this review of the history, they should 
be investigated by a more detailed clinical examination and the 
necessary special examinations should be carried out. These 
clues may prove fruitless or, in many cases, no such clues will 
be found. 


In such cases the next step is to make certain examinations 
in the order 'of the specificity of gaining exact positive and 
negative information and also the frequency \vith which the 
examined domains cause gastro-intestinal symptoms. 

Let us now review certain common causes of gastro-intes- 
tinal symptoms. Disease in the urinary tract is a very fre- 
quent source of gastro-intestinal sj'mptoms. In many cases, 
there are no associated genito-urinary symptoms. Such lesions 
most frequently cause indefinite but fairly well localized pain 
in the flanks or upper or lower quadrants of the abdomen, 
ihey also produce motor and secretory disturbances and re- 
iwoduce all the symptoms of functional indigestion. Lesions 
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in Uie kidney Jiave led to many useless exploratory operations. 
In our series of cases, 33 per cent of the patients who have had 
gastro-intestinal symptoms due to lesions in the urinary tract 
had previously had the removal of some pelvic or abdominal 
oigan witliout relief from symptoms. These lesions are most 
frequentl}'’ obstructive lesions (hydronephrosis) or irritating 
lesions (stones). Infections and tumors occasionally cause 
S3nnptoms. 

A study of the urinary tract in indefinite gastro-intestinal 
symptoms will jdeld a surprisingly high percentage of positive 
findings and should never be omitted. Because methods of 
stud}'’ of tlie urinarj'- tract are so accurate in giving definite, 
positive and negativ'e ev'idence, this should be one of the first 
sources of gastro-intestinal symptoms to be ruled out. 

Examination of the urine frequently gives a helpful clue, 
especially when pus, blood or albumin is found, but on other 
occasions the urine maj'’ be entirely normal. It is our custom 
to have a film of the kidneys, ureters, and bladder made in 
connection with our roentgen study of the gastro-intestinal 
tract. This is helpful in showing the size, shape, and position 
of the kidneys. Unsuspected kidney and ureteral stones will 
be found in this way. The cases of obstruction require further 
study. An intravenous urogram will usuallj’’ suffice or at least 
give some evidence that further study, such as retrograde 
pyelography, is required. In this manner, we have been able 
to detect many early hydronephrotic lesions and thus institute 
treatment to remove the cause of the obstruction and save the 
kidney. Too frequently such patients have been treated for 
gastro-intestinal symptoms for years, only to have the real 
cause of the trouble discovered when a shell of the kidney 
remained. 

Allergj' is probably the most frequent cause of gastro- 
intestinal symptoms in the group of cases under discussion. 
This subject has been thoroughly reviewed elsewhere in this 
clinic and requires little discussion here. Unfortunately, the 
methods of study of allergy do not conclusively prove that the 
symptoms are due to this cause, and doubt as to the etiologj' 
should persist until management of allergy has given therapeu- 
tic proof of its causal relationship. Because of this fact, in- 
vestigation of allergy is suggested after study of the urinary 
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tract, even though allergy is a more frequent offender. The 
allergist has certainly been a great help to the gastro-enterol- 
ogist in solving many of his problems of chronic disease. 

Incipient tuberculosis often gives its first warning through 
gastro-intestinal symptoms. This is especially true in the 
young adolescent of the asthenic type. These cases, of course, 
do not go undiagnosed for very long because tlie real trouble 
soon becomes evident. If, however, the significance of the 
first warnings of tuberculosis are not recognized, we often lose 
that advantage of time which marks the difference between 
success and failure in tire treatment of tuberculosis. The roent- 
gen examination of the chest offers such conclusive evidence 
that it should never be omitted in cases of unsolved gastro- 
intestinal srmrptoms, and this is especially true in patients in 
the age group from ten to thirty-five years. 

Gastro-intestinal manifestations of cardiovascular disease 
are extremely common. In many cases, tire recognition of this 
fact is so apparent from the history and physical examination 
that only a small percentage of cases remain to be included in 
the group I am discussing. When the signs of congestive heart 
failure are present, gastro-intestinal symptoms are rarely ab- 
sent. Often, however, before true signs of congestive failure 
become apparent, the patient will complain of digestive symp- 
toms. Anorexia, postprandial distention, and mild nausea in 
the middle-aged and elderly individuals should call for a com- 
plete cardiovascular study. In many cases, the source of the 
earliest symptoms is difficult to trace other than by a therapeu- 
tic test vdth rest and small doses of digitalis, but suspicion 
should arise where the symptoms are related to the size of the 
meal and to exertion shortty after a meal. 

The more spectacular symptoms of attacks of vomiting 
and severe epigastric pain due to disease of the coronary ar- 
teries may be easily confused with pathology in the gastro- 
intestinal tract. The best way to avoid these mistakes is to 
take a careful clinical history from a cardiovascular viewpoint 
rather than a gastro-intestinal one. In practically all cases 
the deciding clue wll be found in the history. Finally of 
course, the electrocardiogram is a most helpful diagnostic aid 
In general, it may be said that, while the gastro-intestinal mani- 
tc Stations of cardiovascular disease occur with great frequency 
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it is usually not a difficult problem to trace the source of these 
symptoms because of the definitely associated cardiovascular 
symptoms in most cases. On occasion, however, it becomes 
confusing and must be given careful consideration in some of 
the unexplained gastro-intestinal problems. 

Lesions located in the central nervous system frequently 
produce gastro-intestinal symptoms which, at times, may be 
quite confusing in making a differential diagnosis. 

Vomiting is the cue symptom to lesions located in the 
central nervous system and may or may not be of the projec- 
tile type. It is one of the cardinal symptoms of increased 
intracranial pressure and may appear as one of the earliest 
symptoms of pressure. Here again the importance of early 
recognition of the causative lesion lies chiefly in preventing the 
irreparable damage that a short period of delay will often pro- 
duce in the patient’s vision. Such cases appear just infre- 
quently enough to catch us off guard. To prevent the chagrin 
that always goes mth permitting a high degree of choked disk 
to develop while we are treating a supposed gastro-intestinal 
disorder, one should cultivate an automatic reflex to think of in- 
creased intracranial pressure in all cases of vomiting without 
other specific cause. Study of the fundus and spinal puncture 
should be early and not late examinations in such cases. 

The gastric crises of tabes with girdle pains and vomiting 
simulate disease of tlie gallbladder and peptic ulcer. Not in- 
frequently, one or the other of these lesions will also be found 
in tlie patient who has tabes dorsalis. There is a distinct 
tendency, however, to omit a roentgen examination of the 
gastro-intestinal tract where the clinical signs of tabes are so 
evident and to be satisfied that the symptoms are due to 
syphilis. Such a course frequently leads to error, as the symp- 
toms may be due to true gastro-intestinal disease and will only 
respond to appropriate treatment of the gastro-intestinal lesion. 

The root pains due to disease of the spinal cord are most 
difficult to evaluate when they occur in the segments of the 
abdominal area. The real lesion is rarely discovered until 
other neurologic signs appear. Less prejudice against the 
harmless procedure of a spinal puncture would reveal these 
lesions much earlier. 

Two other lesions which are intimately connected with the 
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central nervous system are often curiously mistaken for gastro- 
intestinal disease. I refer to migraine headaches and labynn- 
thine disturbances. BoUi of these conditions have such char- 
acteristic prodromal symptoms preceding the nausea and 
vomiting tliat the history usually suffices to make the diag- 
nosis clear. Headache or dizziness preceding nausea and 
vomiting should direct tlie attention awaj^ from the gastro- 


intestinal tract. 

The nausea and at times the vomiting, especially in chil- 
dren, that accompany errors of refraction and muscle balance 
of the eyes may be very deceiving. There are no definite clues 
to the real cause and it is found only by prescribing a study 
of refraction. In children with periodic nausea and vomiting, 
two studies, investigation of allergy and refraction of the eyes, 
should never be omitted. 

Focal infection and walled-off pyogenic infection are ex- 
tremely common causes of reflex digestive disturbances. I 
have not mentioned this in the proper sequence of frequency 
because a routine physical examination should seek to dis- 
cover the usual sources of focal infection and their discovery 
implies removal. W alled-off pyogenic infections usually cause 
sufficient constitutional and local symptoms to warn one of 
their presence and to lead to their discovery. 

Pelvic disease ■null be omitted from this discussion because 
it is so intimately associated in the mind of every physician 
with true gastro-intestinal disease that it is always a part of 
the routine study of the gastro-intestinal tract. 

The gastro-intestinal symptoms caused by heavy metal 
poisoning is due to true gastro-intestinal irritation from the 
excretion of the metal by the colon. The clues to the correct 
diagnosis, however, appear elsewhere and require that this pos- 
sibility be kept in mind if the appropriate examinations are to 
be made to detect the signs of this condition. All occupational 
exposure to lead should be properly checked but, occasionally 
an unusual source of lead exposure wiU create a puzzling diatr’ 
nostic problem. ^ 

Diseases of tlie lower dorsal and lumbar spine 
confusing problems in the differential diagnosis 
intestinal disease. This is especially true of the 
or degenerative pq^es of arthritis of the spine 


• may present 
from gastro- 
hypertrophic 
These chiefly 
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manifest Lliemselves as radicular pain that is confused with 
pain of the intra-abdominal organs or peritoneum. At times, 
tlie pain is more generalized. The age of the patient, the 
presence of definite symptoms of artliritis elsewhere in the 
body, the relation of the pain to rest, exercise, and posture, 
and the elimination of other diseases are helpful aids in differ- 
ential diagnosis. The most helpful diagnostic point is to try 
to distinguish between superficial skin sensitivity and deep 
tenderness, tlie patient himself rarely being able to do this by 
the subjective sensation he experiences. 

One can think of many other conditions that have caused 
confusion with gastro-intestinal disease. The vastness of this 
subject makes a discussion of all possible extraneous causes 
of gastro-intestinal symptoms an impossibility. I have at- 
tempted to show in which direction the physician’s mind should 
wander in those cases in which he has not found an adequate 
explanation for tlie symptoms and during the course of the 
wandering I have suggested, he will almost surely find clues 
that w'll also detect those atypical and less frequent causes of 
gastro-intestinal symptoms that have not been considered here. 

I have tried to discuss this subject in a way that will not 
overemphasize the frequency of the lesion under discussion and 
in a way that will not prematurely direct the examiner’s atten- 
tion away from the gastro-intestinal tract. There comes a 
time, however, in certain patients presenting gastro-intestinal 
symptoms, when one’s attention must be directed elsewhere if 
the etiologic factor is to be determined. 

I want to warn that one must not be discouraged by the 
large number of negative examinations that are required to 
detect a relatively small number of lesions of this kind, but 
until such lesions are found, the patient will continue to suffer 
and in many cases progress to the point where recovery is im- 
possible or the treatment is all out of proportion to what would 
have been necessary had the lesion been discovered in an early 
stage. 

I would also like to warn that I believe it inevitable that 
cases of this kind will always be misdiagnosed and undiagnosed 
but the percentage will become smaller as we stop, look, and 
listen before we blithely make a diagnosis of functional indi- 
gestion or explore the body before exploring the abdomen. 
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The definition of chronic dyspepsia varies according to in- 
dividual interpretation. If it applies to disturbance in gastric 
function and if tlie stomach is considered the “alarni box of 
the abdomen, it obviously applies to numerous organic, reflex, 
systemic, and functional causes. However, the purpose of this 
discussion is to consider only the commonly encountered causes 
of chronic dyspepsia and to emphasize the metliods of examina- 
tion and approach to treatment which have proved most sig- 
nificant in our experience. 

It is axiomatic that effective treatment is largely a matter 
of accurate diagnosis. To attain this it is established that a 
detailed history, painstakingly obtained and interpreted by an 
experienced observer who is primarily interested in gastro- 
intestinal dysfunction, and reliable roentgen examinations are 
of first importance. The physical examination may yield no 
evidence of abnormality. Another valuable procedure, when 
possible, is a period of observation of the patient in the hos- 
pital, where numerous functional tests and examinations of the 
stools can be made, as well as observation of the response of 
the patient to treatment. 


METHODS OF EXAMINATION 

W hen the history is characteristic of well-known syndromes, 
the diagnosis and U^pe of treatment indicated are usually 
simple. Nevertheless, before treatment is instituted, certain 
laboratory procedures should be made. There are many 
causes for gastric symptoms and it is known that an ulcer on 
he posterior wall of the duodenum may produce symptoms 
, " 1;' of biliary disease, and symptoms highly sug- 

^e^iive of peptic ulcer or gastric neoplasm may be due to 
l>.tary d,sea« or abnormality m other adjacent organs B °- 

-- " 417 
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cause of these facts, during the past fifteen years, we have 
done and will continue to routinely include a roentgen examina- 
tion of the stomach whenever there is a request for cholecys- 
tography, and include cholecystography whenever there is a 
request for roentgen examination of the stomach. 

The Roentg'en Exanunation. — Many of the patients 
whom we encounter do not present distinctive histories. Diag- 
nosis obviously involves a process of exclusion. The type of 
roentgen investigation made in these instances has been pub- 
lished.^ Routine films of the chest and urinary tract are 
made first. Abnormalities in the chest causing reflex gas- 
tric symptoms are occasionally encountered. These may not 
have been apparent from the history and physical examination. 
The absence of significant physical findings in the presence of 
early tuberculosis and metastatic lesions in the chest is well 
known. 

Many patients without urinary symptoms or abnormal 
findings on urinalysis have primary disease in the urinary tract 
which cause reflex symptoms in the gastro-intestinal tract. 
When plain films reveal abnormality in the urinary tract, the 
patient is sent to the genito-urinary department for further 
investigation. Intravenous urography or retrograde pyel- 
ography may be indicated. Thus, the treatment of chronic 
dyspepsia may involve treatment of an abnormality in the 
urinary tract. 

If a roentgen gastro-intestinal series’ examination is in- 
dicated, films of the gallbladder area as well as those of the 
urinary tract are made the first day. That night, the cholecys- 
tographic dye is taken. The next day, as soon as the cholecys- 
tograms are satisfactory, the barium meal examination of the 
stomach^ is made, and the following morning the barium enema 
examination of the colon^ is made. Thus, comprehensive roent- 
gen examinations, including the “double-dose cholecystographic 
procedures,” need require no more than three days. 

ORGANIC CAUSES OF DYSPEPSIA 
Clinical Aspects 

Although at least half of the patients seen by an internist 
primarily interested in diseases of the gastro-intestinal tract are 
found to have functional disorders, the latter diagnosis, of 
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course, should not be made untU organic, reflex, and systemic 
causes for the dyspepsia have been excluded. ^ In our experi- 
ence, the most common organic causes of gastric symptoms, m 
the order of frequency, are biliary disease, duodenal ulcer, car- 
cinoma of die stomach, and benign gastric ulcer. This ex- 
perience coincides witlr that of Eusterman and Balfour, Dwyer 
and Blackford,^ and others. 


Duodenal Ulcer 


Of the intrinsic organic causes of chronic dyspepsia in the 
stomach and duodenum, duodenal ulcer has first rank. A de- 
formed duodenal bulb, as revealed by roentgen examination, 
in the absence of visualization of an active ulcer crater (the 
niche), does not by itself mean that the cause of the present 
chronic dyspepsia has been found. Once tire duodenal bulb 
becomes deformed, due to an ulcer, it may remain deformed 
throughout the remainder of that individual’s life. In other 
words, a deformed bulb may signify that an active ulcer has 
been present sometime in the past and has been healed for 
many years, or it may signify that an active ulcer is present 
at the time of the roentgen examination. If the finding is asso- 
ciated ^Yith a history characteristic of the well-known ulcer or 


hyperacidity syndrome at the time of the examination, if gas- 
tric aspirations reveal a high free acidity, if roentgen examina- 
tions of adjacent organs reveal normal findings, and if taking 
a glassful of milk gives complete temporary relief of the symp- 
toms, the objective roentgen finding mentioned assumes con- 


siderable importance. Otherwise, the roentgen examination of 
adjacent organs may be of greater importance from the stand- 
point of objective evidence. On the other hand, when a re- 
liable roentgen examination, including careful examination by 
use of the fluoroscope, reveals the presence of a niche— the 
\-isualized ulcer crater— an active ulcer may be said to be 
present, regardless of the symptoms. 

The rclicj of symptoms in the case of active, uncomplicated 
duodenal ulcer is the simplest problem with which the^gastro 
enterobgist has to deal, far simpler than dealing with func' 

are relieved so quicklv 
that the patient often does not follow the prescribed ^ 

ment long enough to permit healing of the ulcer. Although he 
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has been warned to the contrary, he believes his ulcer is cured 
\\hen the symptoms have been relieved. Sorhe time later, 
particularly if complications supervene, a surgeon may say. 
After nine so-called medical cures of the ulcer, we will now 
operate.” 

The tj'pe of treatment indicated for active duodenal ulcer 
wall, of course, depend upon the presence or absence of com- 
plications. A patient who has chronic dyspepsia due to duode- 
nal ulcer may suddenly have an acute perforation or a massive 
hemorrhage, although either complication may occur without 
previous symptoms of ulcer. These complications are emer- 
gency problems and the details of management are beyond the 
scope of this presentation. 

The third complication of duodenal ulcer which requires 
unusually careful management is that of obstruction. It is 
well recognized that, when the obstruction is due to cicatricial 
stenosis, we have the ideal indication for surgery. Gastro- 
enterostomy alone is curative. However, the conclusion that 
the obstruction is due to actual fibrosis must be based on the 
response of the individual patient to medical management. 

When symptoms of obstruction have been present for long 
periods of time or where there is a history of recurring symp- 
toms of obstruction, definite cicatricial stenosis at the pylorus 
is usually present. In tliese instances, there is generally 
atrophy of the secreting gastric glands which results in low 
acidity, and surgery should not be unduly delayed. Ho^vever, 
when symptoms of obstruction come on abruptly and have 
been present only a short time, particularly in younger indi- 
viduals, even though the roentgen examination shows a com- 
plete gastric retention in six hours, the obstruction may be re- 
lieved within a \veek or two by medical management. In these 
instances, there is usually a gastric hypersecretion and a high 
free acidity, and the obstruction is due to spasm or inflamma- 
tory edema. If careful medical management is continued over 
a sufficient period of time, the obstruction may never recur. 

It should be remembered that, if surgical procedures are used, 
gastro-enterostomy alone may be attended wdth poor results 
in these cases. Partial gastrectomy and partial duodenectomy, 
using the Billroth I or II procedures, when possible, seems 
to be the operation of choice at the present time. 
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All patients witli symptoms and findings of obstruction 
should have hospital management. In addition to the need for 
daily gastric lavage and strict management of the ulcer, the 
patient is usually dehydrated and presents symptoms of 
alkalosis. IMany details need to be considered in these in- 
stances, regardless of die degree of obstruction. Although 
marked pyloric obstruction ivould not ordinarily he discussed 
under tlie heading of “chronic dyspepsia,” some of the details 
of management, such as fl7iid therapy, we believe, need em- 
phasis. Initial urinalysis often shows a high specific gravity, 
there is diminished urinary output, and there is a marked 
diminution in urinary chlorides. The importance of making a 
determination of the urinary chlorides cannot be overempha- 
sized because these patients usually need large amounts of 
chloride. A simple determination of urinary chloride which 
can be done by a nurse is one described by Fantus.® Ten drops 
of urine are placed in a test tube and 1 drop of 1 to S potas- 
sium chromate is added. The color of the urine is now a 
canary yellow. Then, using the same dropper, add drop by 
drop a 2.9 per cent solution of silver nitrate while shaking, 
until the color changes to a brick red (silver chromate). The 
number of drops required to produce the change in color ex- 
presses in grams the content of chloride per liter of urine. 
When normal chloride balance is present, the urine contains 
at least 0.5 per cent of chloride, or 5 to 10 Gm. of chloride in 
the twenty-four-hour specimen. Before undertaking surgical 
procedures in cases of pyloric obstruction, the urinary output 
during the previous twenty-four hours should be at least 1500 
cc.. and this urine should contain at least 5 Gm. of chloride. 
The healing of the tissues alone, to say nothing of the 
smoother convalescence in general, warrants this minimal re- 
quirement. 


The marked alteration in the metabolism of the body tis- 
sues lias recently been summarized by Haden.' The blood 
urea nonprotcin nitrogen, and carbon dioxide combining power 
of the plasma are elevated and the blood chlorides are dimin 
ished. In order to determine the chemical state of the patient 
the following determinations are advised; urea or nonnmfn- ’ 
.mro»c„ „t .vholc blood, chloride content of the plasma 
c.irbon diomde combining power of the plasma, total serum 
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protein in Die blood, as well as total chloride and total non- 
protein nitrogen in the urine. 

In the treatment of the toxemia due to pyloric obstruction, 
aside from the administration of fluids parenterally to over- 
come dehydration, surprisingly large amounts of sodium 
chloride are often needed to establish normal chloride balance. 
As Haden has mentioned, if the toxemia is well developed, 
about 1 Gm. of sodium chloride per kilogram of body weight 
is often necessary, which means that 70 Gm. are needed for an 
average man of 154 pounds. We commonly give a solution of 
3 per cent sodium chloride in 5 per cent glucose intravenously, 
very slowly, and 3 per cent glucose in normal saline solution 
subcutaneously, until the level of the chlorides of the blood 
and urine are normal, but higher concentrations have been 
used with safety. If unusual dehj^dration is present additional 
normal saline solution may be given in the form of retention 
enemas. The hypertonic saline solution is usually given in 
amounts of 500 cc. every six to eight hours, the only contra- 
indications being renal or cardiac failure, which may prevent 
the excretion of salt and water. 

In cases of marked inanition, where the administration of 
additional glucose solution intravenously is indicated in order 
to raise tlie glycogen reserve, we believe the addition of in- 
sulin is advisable. Urinalyses during or soon after the adminis- 
tration of 10 per cent (or higher) concentrations of glucose 
will show the presence of sugar unless the glucose solution has 
been administered ver}'- slowly. It must be remembered that, 
if sugar is found in the urine during or soon after glucose ad- 
ministration, the patient is being partial^ dehydrated, for 
every gram of sugar that spills over in the urine carries 20 or 
more cubic centimeters of fluid with it. In the average non- 
diabetic patient, no more than 50 Gm. of glucose per hour can 
be fully metabolized, unless the glucose is combined with in- 
sulin. 

The retention diet* used in cases of pyloric obstruction 
consists of two hourly feedings of foods which pass through 
the pylorus most easily, the remains of which are most easily 
aspirated through the stomach tube. Milk and cream are not 

* Strained ccreats plain malted milk, plain ice cream, cps nop. pclatms. 
Junket, etc. 
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given until and if the daily gastric aspirations show a marked 
reduction in amount. The colloidal suspension of aluminum 
hydroxide is used between feedings every two hours. It is 
amphoteric, produces no secondary rise in secretion of hydro- 
chloric acid, and does not lead to alkalosis or change in the 
values of the blood pH. Doses of 2 teaspoonfuls are given 
after the nightly aspiration and, in cases of continued secretion 
(determined by midnight and morning fasting aspirations) , 
the patient is awakened and given the same amount every two 
hours during tlie night. Mineral oil and granulated agar are 
often needed to prevent hard stools until tlie patient is on a 
well-balanced diet. 

When the patient is given the treatment outlined, it is sur- 
prising how quickly obstruction due to duodenal ulcer is re- 
lieved, when it is the result of spasm or inflammatory edema. 
Even though the initial roentgen examination revealed 100 per 
cent retention in six hours, it is not unusual for the obstruction 
to be relieved in a few days. The decision as to the indication 
for surgery has been made in a shorter period of time than 
was the custom while using the older well-established pro- 
cedures, and the preparation of the patient for operation when 
proved cicatricial stenosis is present, has consumed less time. 

No surgeon likes to operate when there is marked dilatation 


of the stomach. The stoma of a gastro-enterostomy may close 
as the size of the stomach diminishes, to say nothing of the 
condition of the suture lines. If the age of the patient, dura- 
tion or recurrences of symptoms of obstruction, and low gastric 
acidity lead to the belief that cicatricial tissue or neoplasm is 
the cause of obstruction, operation is performed within a few 
days or a week. Otherwise, medical management is continued 
two or three weeks before a decision as to the need for surgery 
is made. Ordinarily, if the patient has had only one episode 
of obstruction due to duodenal ulcer and responds quickly to 
medical management, this form of therapy is continued 
The complications of duodenal ulcer have been mentioned 
There remains a fourth group in which surgical procedures 
should have consideration. Reference is made to patients 
whose intractable symptoms due to duodenal ulcer fafl tnT 
spond to adequate medical management or nerson^l i! 
d®c„U,. in 
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In the absence of pyloric obstruction due to cicatricial stenosis, 
and particularly if repeated hemorrhages have been present, 
many gastro-intestinal surgeons now favor partial gastrectomy 
and partial duodenectomy followed by reestablishment of 
gastro-intestinal continuity by the Billroth I or II method. 
This type of operation has proved satisfactory in our hands 
when it can be done with safety to the patient. 

When the indications for surgery have been excluded, we 
believe prolonged medical management is in order. This ap- 
plies to most of the patients with duodenal ulcer. We believe 
the type of medical treatment used is not as important as its 
duration and the consideration oj the health oj the patient as a 
whole. The same thorough supervised treatment that is given 
to the patient with diabetes, tuberculosis, or nephritis should 
be given to the patient with duodenal ulcer, even though 
symptoms are quickly^ relieved and the prognosis is far better. 
Because of the quick relief of symptoms, the problem is to 
secure the cooperation of the patient over a sufficient period 
of time, meaning several years, even though on a management 
formerly considered inadequate by authorities in this field. 

Physicians who have duodenal ulcers do not, as a rule, co- 
operate as well as laymen over a sufficient period oj time. Since 
the incidence of symptoms due to duodenal ulcer commonly 
is greater during the spring and autumn months, physicians 
often start taking frequent feedings and alkalis several weeks 
before the expected onset of symptoms. As a matter of fact, 
in most of the cases of uncomplicated duodenal ulcer we en- 
counter, the end-result indicates that ambulatory methods of 
treatment are as effective as hospital management, provided 
we obtain over a long period of time the same cooperation 
that we are most likely to obtain in patients having pre- 
liminary hospitalization. When possible, the latter procedure 
is ideal, for it makes possible daily examinations of the stools 
for occult blood, gastric aspiration relative to neutralization 
of gastric acidity, as well as determination of the response of 
the individual to management and teaching the patient how 
to take care of himself. Accurate information relative to food 
and vitamin intake is also available. Either a ten-day period 
of management by the continuous aluminum hydroxide drip 
method®' “ or the strict Sippy method, as modified by Brown, 
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CARCnCOMA OF THE SXOI.UCH 

An\ adult person who has had chronic dvspepsia for one 
month or longer should have at least one reliable roentsen 
examination. In our experience, the roentgen examination has 
been the most important single diagnostic procedure and in 
patients who have had exploration, the roentgen diagnosis has 
been confirmed in 95 per cent of the cases. Therefore, we 
belie\'e the chief means of advancement in the cure of tin's 
disease is to make the roentgen examination a routine pro- 
cedure in the cases mentioned. Earlier diagnoses must be 
made. Regardless of the details of the srTuptoms. a patient 
who is in tire carcinoma age group and who has gastric swnp- 
toms should be considered as ham'ng carcinoma until proved 
otherwise. Eighty per cent of our patients were in tire fourth 
to sixth decade inclusi\'e. but a feature which should be em- 
phasized is the fact that approximately 10 per cent were below 
the age of forty years. Gastric sj'philis may need to be con- 
sidered in tire differential diagnosis although this lesion is e.x- 
ceedingly rare in our experience. 

Carcinoma of tire stomach is not a hopeless condition if 
detected early and if situated in the pyloric area. The size of 
tire growth does not necessarily detenrrine the extent of 
metastasis or operability. Small lesions may metastasize early 
while large lesions nray metastasize late. If palpation does 
not reveal evidence of fixation, if rectal examination does not 
re\’eal evidence of a Blunrer’s shelf, and if tlrere is no so-called 
'A'irchow's gland” in the neck or otirer denronstrable nretas- 
tases, we believe tlrat tire patient should have an e.xploratory 
operation, regardless of the size of the lesion. Altlr^u-"'b evi- 
dence of nretastases or an unrese^ 
operation, gastro-enterostonry c 
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426 E. N. COLLINS 

Carcinoma of the Stomach 

Any adult person who has had chronic dyspepsia for one 
month or longer should have at least one reliable roentgen 
examination. In our experience, the roentgen examination has 
been the most important single diagnostic procedure and in 
patients who have had exploration, the roentgen diagnosis has 
been confirmed in 95 per cent of the cases. Therefore, we 
believe the chief means of advancement in the cure of this 
disease is to make the roentgen examination a routine pro- 
cedure in tlie cases mentioned. Earlier diagnoses must be 
made. Regardless of the details of the symptoms, a patient 
who is in tlie carcinoma age group and who has gastric symp- 
toms should be considered as having carcinoma until proved 
othenvise. Eighty per cent of our patients were in the fourth 
to sixth decade inclusive, but a feature which should be em- 
phasized is the fact that approximately 10 per cent were below 
' the age of forty years. Gastric syphilis may need to be con- 
sidered in the differential diagnosis although this lesion is e.x- 
ceedingly rare in our experience. 

Carcinoma of the stomach is not a hopeless condition if 
detected early and if situated in the pyloric area. The size of 
the growth does not necessarily determine the extent of 
metastasis or operability. Small lesions may metastasize early 
while large lesions may metastasize late. If palpation does 
not reveal evidence of fixation, if rectal examination does not 
reveal evidence of a Blumer’s shelf, and if there is no so-called 
“Virchow’s gland” in the neck or other demonstrable metas- 
tases, we believe tliat the patient should have an exploratory 
operation, regardless of the size of the lesion. Although evi- 
dence of metastases or an unresectable lesion may be found at 
operation, gastro-enterostomy can usually be done, and the 
resulting comfort to the patient well justifies the procedure. 

When carcinoma of the stomach involves the pars media or 
cardiac end of the stomach, the situation of the lesion usually 
means an unresectable lesion. When the lesion involves 
chiefly the pars media, it is usually an extensive lesion by tlie 
time the patient seeks medical attention, because of the lack 
of symptoms other than weakness, pallor, and loss of weight, 
which are late symptoms in carcinoma of the stomach. Roent- 
gen therapy has not been a curative procedure in our hands. 
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Carcinoma of the Stomach 

Any adult person who has had chronic dyspepsia for one 
month or longer should have at least one reliable roentgen 
examination. In our experience, the roentgen examination has 
been tlie most important single diagnostic procedure and in 
patients who have had exploration, the roentgen diagnosis has 
been confirmed in 95 per cent of the cases. Therefore, we 
believe tire chief means of advancement in the cure of this 
disease is to make tlie roentgen examination a routine pro- 
cedure in tire cases mentioned. Earlier diagnoses must be 
made. Regardless of the details of the s}Tnptoms, a patient 
who is in tlie carcinoma age group and w'ho has gastric symp- 
toms should be considered as having carcinoma until proved 
otlienvise. Eighty per cent of our patients were in the fourth 
to sixth decade inclusive, but a feature which should be em- 
phasized is the fact that approximately 10 per cent were below 
• the age of forty years. Gastric syphilis may need to be con- 
sidered in the differential diagnosis altliough this lesion is ex- 
ceedingly rare in our experience. 

Carcinoma of die stomach is not a hopeless condition if 
detected early and if situated in the pyloric area. The size of 
the growth does not necessarily determine the extent of 
metastasis or operability. Small lesions may metastasize early 
while large lesions may metastasize late. If palpation does 
not reveal evidence of fixation, if rectal examination does not 
reveal evidence of a Blumer’s shelf, and if tliere is no so-called 
“Virchow’s gland” in the neck or other demonstrable metas- 
tases, we believe tliat tlie patient should have an exploratory 
operation, regardless of the size of the lesion. Although evi- 
dence of metastases or an unresectable lesion may be found at 
operation, gastro-enterostomy can usually be done, and the 
resulting comfort to the patient ivell justifies the procedure. 

When carcinoma of the stomach involves the pars media or 
cardiac end of the stomach, the situation of the lesion usually 
means an unresectable lesion. When the lesion involves 
chiefly the pars media, it is usually an extensive lesion by the 
time the patient seeks medical attention, because of the lack 
of symptoms other than weakness, pallor, and loss of weight, 
which are late symptoms in carcinoma of the stornach. Roent- 
gen therapy has not been a curative procedure in our hands. 
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Total gastric resection has been done in a few instance?, ^^ith 
encouraging results. The use of roentgen therapy may be con- 
sidered in the hope that the lesion is a lymphosarcoma. Roent- 
gen therapy has been curative in proved cases (biopsy) of 
localized lymphosarcoma. 

REFLEX CAUSES OF CEDtONIC DYSPEPSIA 

In our experience, biliary disease is not only the most com- 
mon organic cause of gastric symptoms, but is the most com- 
mon organic cause of pain in the abdomen in the adult. The 
presence or absence of one or more attacks of definite biliary 
colic, particularly if accompanied by jaundice, and the roentgen 
findings, have been the chief criteria on which we base the 
indication for surgical procedures. 

Nonvisualization of the gallbladder by cholecystogram does 
not necessarily mean that the gallbladder is pathologic, even 
though the patient is fair, fat, aged forty, has had pregnancies, 
and has a gaseous dyspepsia, or even pain in the right upper 
quadrant of the abdomen. Functional disturbances in the 
colon have been a frequent cause of the symptoms mentioned 
and recheck cholecystography after the patient has been on 
bowel management have resulted in normal findings in many 
of these instances. This experience coincides with that of 
Lahey and Jordan,''^ However, if the double-dose method of 
cholecystography^ is used, nonvisualization of the gallbladder 
by cholecystogram, in our experience, usually indicates a non- 
functioning gallbladder containing calculi of the cholesterin 
U^pe (70 per cent of patients undergoing operative procedures), 
often blocking the cystic duct. Consideration must, of course, 
be given to other causes of nonvisualization, such as diseases 
in the liver or in adjacent organs which may cause reflex dis- 
turbances in the dye-concentrating ability of the gallbladder 
or dysfunction in the sphincter of Oddi. Included in this group 
arc active duodenal ulcer, functional disturbances in the colon, 
pancreatic disease, abnormality in the right kidney, or even 
simple achlorhydria. 

^^ben the patient gives a historj’- of unquestioned biliary 
colic and the roentgen examination shows the presence of gall- 
?tones the need for surgerj’ is obvious. However, the inci- 
dental finding of gallstones in a patient who has had no 
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symptoms of biliary disease often seems to be a detriment to 
(Jie patient, from the standpoint of apprehension in a neurotic 
individual if the gallbladder is not removed, and the fact that 
cholec 3 'stectomy in these instances may result in no benefit to 
the patient. The question of so-called “silent gallstones” is 
controversial. The indication for their removal will, of course, 
depend on many features. At least in elderly patients, their 
removal is usually not indicated. 

A normally functioning gallbladder without evidence of 
stones, as revealed by cholecystography, does not mean that 
the biliary tract has been excluded as a cause of sjanptoms, 
but we do believe that convincing clinical evidence must be 
present in order to justif}^ immediate surger}^ for biliar}' dis- 
ease. The response to medical management is often gratif}'ing 
in these instances as well as as in other instances where im- 
mediate surgical procedures are not used. Operation may be 
done at a later time if the response to treatment is not satis- 
factory. Use is made of the Twdss and Greene^^ diets, but 
emphasis is placed on a reducing regimen for the overweight 
and a high calorie diet for the underweight. The intermittent 
use of antispasmodics and mild sedatives, as well as alkalis or 
hydrochloric acid and bile salt and acid preparations (contain- 
ing no laxative) may be indicated. The most frequent in- 
dication in these instances is bowel management, the discon- 
tinuance of excessive saline laxatives, and the restoration of 
normal bowel function. 

Reflex dyspepsia due to pathologic changes in the appendix 
may be encountered, particularly in younger individuals wath 
an “ulcer-simulating” type of distress. If a detailed history 
does not furnish evidence of clear-cut, acute attacks of appen- 
dicitis, a complete roentgen examination of the gastro-intes- 
tinal tract as well as the use of other laboratory procedures 
are indicated before resorting to surgery. 

Reflex dyspepsia due to primary disease in the urinary tract 
needs emphasis, EngeP"’ has mentioned that 30 per cent of 
our patients with lesions of the kidneys and ureters have gastro- 
intestinal symptoms and that 34 per cent of our patients wt 
hydronephrosis have had previous abdominal operations with- 
out relief of symptoms. In 52 cases of hydronephrosis asso- 
ciated with aberrant artery, 2 6 per cent of the patients had been 
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treated for gastro-intestinal disease and 17 per cent had had 
previous abdominal operations without relief of their symp- 
toms Urinalyses in tliese instances may present normal find- 
ings. Another fact which must be kept in mind is Uiat chronic 
diffuse nephritis vnth or mthout uremia may give rise to marked 
anemia, anorexia, nausea, vomiting, and loss of weight. De- 
terminations of tlie blood urea and creatinine as well as tests 
of urea clearance and urine concentration (Mosenthal) may be 
significant. However, calculous disease is the most common 
abnormality in the urinary tract causing gastro-intestinal 
symptoms and this is the reason for our routinely making a 
film of the urinary tract before starting the gastro-intestinal 
series’ roentgen examination. The film also serves as a “scout 
film” of the entire abdomen. 

SYSTEMIC CAUSES OF CHRONIC DYSPEPSIA 

The systemic causes of chronic dyspepsia are legion. The 
gastric symptoms which are associated with the many acute 
infectious fevers are w'ell recognized, but chronic disease in 
the lungs, pleura, and cardiovascular system, as a cause of 
chronic dyspepsia, is sometimes forgotten. Although the 
patient with congestive faihtre may have discomfort or pain 
in the epigastrium and even visible jaundice, as well as ano- 
rexia, nausea, vomiting, and marked flatulence, emphasis 
should be placed on the fact that he also has dyspnea and 
cough. Ernstene^® has pointed out that although angina pec- 
toris usually causes retrosternal pain which comes on after 
exertion or after a large meal, it may give rise to marked epi- 
gastric pain, and coronary thrombosis may simulate an ab- 
dominal emergency. He has mentioned many other causes of 
pain in the abdomen due to cardiovascular disease. 

AllergN' as a factor in gastro-intestinal disturbances is con- 
sidered elsewhere in this clinic. Other systemic causes for 
chronic dyspepsia which must be enumerated in this discussion 
are diseases of the nervous system and. diseases of the endo- 
crine glands, such as exophthalmic or toxic adenomatous goiter 
and Addison's disease, as well as deficiency diseases, such as 
i>crnicious anemia, pellagra, and sprue. Patients with per- 
mcious anemia or Addison’s disease may present symptoms and 
Clinical findings highly suggestive of carcinoma of the stomach. 
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The inhalation of noxious gases is becoming a common cause 
of dyspepsia. 

FUNCTIONAL CAUSES OF CHRONIC DYSPEPSIA 

When organic, reflex, and systemic causes of chronic dys- 
pepsia have been excluded, there remains the large group of 
functional causes. Although organic causes are of most serious 
import, tlie functional causes are by far the most common 
causes of chronic dyspepsia and the accompanying disability 
may be greater than is the case with some of the organic dis- 
eases. The increased nervous tension and irregular habits in- 
cident to present-day civilization are, of course, prime factors. 

Smitld' has shown tliat epigastric distress may be due to 
an irritable colon (unstable colon, mucous colitis) and this co- 
incides with our experience. Irritable colon has been the most 
frequent cause of alleged “stomach trouble.” The symptoms 
may be referred to any part of the abdomen, or they may shift 
from one part of the abdomen to another, and secondary gas- 
tric symptoms are often present. Although constitutional and 
neurogenic factors are common causes of this disorder, due 
regard should be given to the indiscriminate use of coarse diets 
(including bran) and long-continued use of irritating cathar- 
tics, enemas, or colonic irrigations. Constipation or diarrhea 
may or may not be present. Examination of the stool may 
reveal the presence of parasitic disease. Evidence of hyper- 
motility of the gastro-intestinal tract is often obtained from the 
history because close questioning will reveal that the patient 
has liquid stools and the barium meal roentgen examination 
will show marked hypermotility; in fact the meal may have 
reached the left colon four hours after ingestion rather than 
requiring the normally much greater period of time. Helpful 
objective evidence is also obtained when the sigmoidoscopic or 
the barium enema roentgen examination or both reproduce 
tire patient’s abdominal distress. Not only does chronic irrita- 
tion in the colon over a long period of time finally result in 
chronic dyspepsia, but the long-continued overemptying of the 
colon may also produce evidence of deficienc}" disease, due to 
lack of absorption of fluid and minerals, particularly calcium 
and vitamins. 

The principles of treatment include discontinuance ot 
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cathartics and large enemas, the use of a low residue diet at 
first to allow rest to the colon and relief of symptoms.^ and 
subsequent gradual addition of residue until the patient is on 
a well-balanced diet; more rest, regular hours and habits, in- 
cluding reestablishment of normal bowel habits. The use of a 
small plain water enema (not to exceed 1 pint) , a glycerin or 
a soap suppositorj' may need to be used each morning for the 
first week or two, or until the normal rectal reflex is regained. 
Although antispasmodics and mild sedatives may need to be 
used temporarily or intermittently, the avoidance of undue 
chemical and mechanical irritation and the reestablishment of 
common-sense habits of living are the chief features of 
treatment. 
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roentgen examination of the colon 

Joseph C. Root 


The roentgen examination of the colon is of value, not onlN 
in the diagnosis of functional and organic lesions of the bowel, 
but it may also be of assistance in determining the outline of 
abdominal masses which lack sufficient density to be observed 
roentgenographically. Malignant neoplasms by this means 
alone may be found sufficiently early in their growth that sur- 
gical interv'ention may offer a cure to the patient. Hence, 
the study must be thorough and should include both fluoro- 
scopic examination and radiography. If an early diagnosis is 
to be achieved, no aid can be overlooked. Especially valuable 
is the use of the double contrast method of examination by 
which air is injected after the usual barium enema is expelled. 

The conditions in the colon which may be visualized by 
means of the roentgen ray and the opaque enema may be clas- 
sified generally under three main headings; anomalies, func- 
tional disorders, and organic lesions. 


ANOMALIES 

lYhile anomalies are of some interest they generally are of 
little or no clinical significance. In this group, variations in 
the length of the colon are probably the most common. In 
some individuals the colon may be quite short, while in others 
it may be so long and redundant that it may be very difficult 
to visualize all portions of it. There may also be considerable 
variation in position, either of the entire bowel or of some 
portion of it. 

The cecum frequently is seen in an unusual position and 
this may have clinical significance because of tL close an 

.1.0 hM™ « cop, l,.= ,0ft ttppor qoadraat. The flS'tee 
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variations is failure of the cecum to rotate. Depending upon 
the degree of rotation, the cecum may lie in any location on 
tlie right side from tlie liver to the right iliac fossa. The 
second variation is an unusually long mesocecum which allows 
the cecum a wide circle of mobility while the third is the rare 
anomaly of complete transposition of the viscera. In ques- 
tionable cases of abdominal pain which may be due to an in- 
flamed appendix in an unusual position, a barium enema may 
be of considerable aid in establishing the diagnosis. It is also 
very valuable for the surgeon to be cognizant of the anomalous 
location of any organ so that he may better plan his approach 
for its removal. 

FUNCTIOHAL 

The term “functional” is used here in the usual sense, 
meaning a disorder in the function of the colon with no ap- 
parent organic lesion or change in structure. In this group, 
the atonic and spastic types of colon are of greatest im- 
portance. The atonic type fills slowly, the diameter of the 
lumen is increased, and poorly defined, rather shallow haustral 
markings are seen. Due to its atonicity, this type is apt to 
empty poorly and, as a rule, a good mucosal pattern is not 
seen in the film made after the enema is expelled. 

The “spastic” or “irritable” colon occurs quite commonly 
and is of importance due to the many and varied clinical 
symptoms which it may produce. The symptoms in this con- 
dition may vary from mild cramps, generally shifting in loca- 
tion, to a pain which may simulate peptic ulcer or even gall- 
bladder disease. The patient witli a spastic bowel is apt to 
have considerable distress during the administration of the 
enema and it should always be determined whether that dis- 
tress is similar to the usual complaint. If it is, this fact should 
be noted in the report of the examination, since it wall be of 
value to the clinician in instituting the proper treatment. From 
a roentgen viewpoint this type of bowel generally shows a 
lumen somewhat smaller than normal and the haustral mark- 
ings are prominent. In those cases in which the condition has 
persisted over a long period of time, a somewhat characteristic 
feature will be seen. This appears as a contracted left colon 
and a dilated right colon and is due to an intermittent, partial 
obstruction. 
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Areas of spastic contraction are commonly seen and may 
be suggestive of a neoplasm. If these suggestive findings are 
persistent, it is v^ell to repeat the examination after the admin- 
istration of antispasmodics. The spastic colon should not be 
considered as a clinical entity until all possible etiologic fac- 
tors have been excluded, since it may be secondary to kidne\ 
stones, gallbladder disease, pathologic appendix, etc. 

ORGANIC LESIONS 

DrVERTICULOSIS 

Diverticulosis is perhaps the most common of the organic 
lesions noted during the roentgen examination of the colon. 

It has been present in approximately 7 per cent of all the colons 
we have examined, including patients of all ages and botlr sexes. 
This condition occurs much more frequently, of course, in in- 
dividuals past middle life and is found most often during the 
fourth and fifth decades. The reason for this age grouping is 
apparent if the probable etiology and structure of the sacs are 
considered. The pouches usually consist of only the mucosal 
and serosal coats of the bowel, and they appear as herniations 
through the muscular coat, being more prone to occur where 
the vessels pierce the wall. Whether diverticula are congenital 
or acquired is a moot question but the preponderance of evi- 
dence tends to indicate that they probably are the result of the 
average wear and tear on die bowel with added age. In spite 
of dieir very thin walls, rupture is rather uncommon. 

Diverticula of the colon usually are located in the sigmoid 
and descending colon although thej’^ ma}’- be seen throughout 
the entire contour. While they may appear as single lesions, 
they are generally multiple and udll be found in groups in one 
or more locations. During the examination they are seen as 
small sacs protruding from the wall of the bowel. Frequently 
barium will be seen in the haustra and the appearance of this 
condition should not be confused with that of true diverticula 
The film made after the opaque solution is expelled is the most 
helpful, as here can be seen the diverticula which are on the 
anterior and posterior walls as well as those which are on either 
Mde. A iN-pical example of diverticulosis is shown in Fie -il 
Ihc sacs are confined to the sigmoid and it wall be noted ako 


m this region tire intervening bowel 


appears to be ser- 



Fig. 51. — Early divcrticulosis of the colon. Characteristic pouches are seen 
in the sigmoid with spasm of the intervening bowel. 

Fig. 52. — Obstructing diverticulitis. Apparent filling defect is seen in the 
sigmoid. Distal to this area, small diverticula are seen. Film made in sigmoid 
position. 

aware of the condition should symptoms of irritation of the 
bowel arise. 

When there is inflammation within the sacs, diverticulitis 
will produce definite clinical s\'mptoms ranging from mild 
spasm and cramplike pains to complete obstruction of the 
bowel at the site of the inflammation. An obstructing diver- 
ticulitis is seen in Fig. 52 , the lesion being located in the sig- 
moid which is the usual site for this complication. It will be 
noted in this illustration that the appearance is suggestive of 
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carcinoma and it is from this lesion that the main differentia- 
tion must be made. As a rule, obstructing diverticulitis in- 
volves a fairly long segment of bowel, whereas a carcinoma in 
this region is apt to be rather short in length, with better de- 
fined and more prominent borders. The fluoroscopic examina- 
tion is important in making a differentiation as one can palpate 
the lesion and determine whether it is fixed or movable, and 
whether pain is elicited on pressure over the area. The lesion 
of diverticulitis is tender and is generally fixed due to the in- 
flammator}'^ clianges around the bowel. Carcinoma, on the 
other hand, is not usually tender and, in the early lesion with- 
out extension to adjacent tissues, is freely movable. Visualiza- 
tion of even a single diverticulum in this vicinity is of great 
aid in establishing the diagnosis, and care should be exercised 
to make a careful search for this condition. The absence of 
diverticula does not, however, exclude the diagnosis of obstruct- 
ing diverticulitis, as the diverticula may not always fill with the 
opaque solution due to inflammatory changes or because they 
may contain fecal material and hence wil not admit the barium. 
In questionable cases there should be no hesitation in recheck- 
ing the colon by means of another barium enema as the sacs 
may be visualized at a subsequent examination even though 
they did not fill during the original examination. At times the 
diagnosis of obstructing diverticulitis may present a difficult 
diagnostic problem but it is a most important one because the 
prognosis and treatment in comparison with that for carcinoma 
are much different. 

Benign stricture of the intestine, such as may occur follow- 
ing radiation of a carcinoma of the uterine cervix, should also 
be considered in the differential diagnosis since the appearance 
of the two lesions may be similar. In this condition, however 
the histon," will indicate the correct diagnosis. ’ 

Cancer 

In this discussion of cancer, both carcinoma and sarcoma 
of ihe bowel will be considered. This term is used in prefer- 
ence to malignant disease because cancer refers to a malignant 
neoplasm. Malignant disease, on the other hand, is a mis 
nomer smce It may include any disease or lesion wkh is Z'- 
■.w< of ro„dcr,„R harm to the patiem or producing injurious 
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effects. We are, of course, most interested in carcinoma since 
it is the most common type of neoplastic disease found in the 
colon. 

Roentgenograpliically, carcinoma is characterized primarily 
by definite and permanent filling defects in the lumen of the 
bowel witli marked destruction and alteration in the mucosal 
pattern. While variations in size and contour may be pro- 
duced, the growth will always be found to be adenocarcinoma, 
even though in some sites it appears to be quite smooth and 
resembles a scirrhous lesion. The answer to this will be found 
in tire size of the lumen of the bowel and in the nature of the 
contents of tlie bowel at the location of the lesion. In the 
cecum, for example, the growth may be quite extensive and 
may involve the entire caput at the time of the examination 
because a comparatively long period has elapsed between the 
inception and the time when symptoms or signs are sufficiently 
severe to call attention to the possible presence of a neoplasm. 
Obstruction in the right side of the colon, because of the large 
lumen and liquid contents, is not produced until late in the 
course of the disease unless the ileocecal valve is involved. As 
a result, the patient or the physician may not become aware of 
the lesion until it is far advanced, since the onset is insidious 
and early signs may be only a slight loss in strength with an 
anemia which might easily be ascribed to some other cause. 
In Fig. S3 is sho’ivn an advanced carcinoma of the cecum wth 
a marked and definite filling defect. It is interesting that, 
even though this patient was a physician, the onset was so 
gradual and insidious that he was not aware of the true nature 
of his condition, the colon examination having been carried 
out as a part of the routine examination. With such an ex- 
tensive lesion a mass is present of course, although it may not 
always be palpable due to the size of the patient, the condition 
of the abdominal wall, etc. 

As the size of the lumen of the bowel decreases toward the 
terminal end and as the contents become more solid, the growth 
produces an obstructing lesion proportionately earlier in the 
course of the disease. Here, too, the lesion will be smaller 
and in the typical cases the filling defect has a characteristic 
“napkin-ring” appearance as shown in Fig. 54. It should e 
noted here that the ends of the lesion are well defined and it 
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is not difficult to determine the t>Tje of pathology' that is 
Particular attention is directed toward the appearance of the 
mucosal pattern. In this film it is readily seen that the mucosal 
pattern is entirely obliterated and no markings are pre^en . 
this being due, of course, to the fact that carcinoma is principally 
a lesion of Uie mucosa. A very early carcinoma in the region 
of the splenic flexure, which has not progressed to involve Uie 
entire lumen is demonstrated in Fig. 55. This film was made 
after the injection of air following expelling of the enema and 



Fig. 53. Fig. 54. 


Fig. 53. — .■\dcnocarcinoma of cecum. There is a marked filling defect in 
this advanced lesion. chicfl>' in the region distal to the cecal valve. 

Fig. 54. — .Adenocarcinoma of transverse colon. A characteristic “napkin 
ring" filling defect is shown. The features in this lesion are the complete 
ahscnce of mucosal markings and well defined ends. 


it shows the tumor projecting into the lumen of the bowel. 
This type of double contrast examination is a very valuable 
procedure, as shown in this case, and will be described in detail 
later in the text. 

Sarcoma of the colon, while relatively uncommon, does 
occur with sufficient frequency to constitute a diagnostic prob- 
lem. Figure 56 shows the changes which should make one 
sviquciouf that sarcoma rather than a carcinoma is present. 
In this film is seen a filling defect which at first impression 
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suggests a malignant neoplasm. The sarcoma, however, origi- 
nates in the submucosa of the bowel while the carcinoma starts 
in the mucosa. Hence, it would be expected that the mucosal 
pattern would be altered to a lesser extent, if at all. In this 
film the mucosal pattern, which has not been invaded, serves as 
a valuable diagnostic guide. The sarcoma, as a rule, responds 



Fig, SS. Fig. S6. 


Fig. SS, — Early adenocarcinoma at splenic flexure. Film made after air 
injection. The barium-coated lesion can be seen projecting into the lumen of 
the bowel. 

Fig. S6. — Sarcoma of colon. Marked filling defect, yet the mucosal mark- 
ings show little deviation from normal. This lesion is in contrast to that shown 
in Fig. 54. 

to roentgen therapy, a point that will assist in the diagnosis if 
operation is not feasible. 


Tuberculosis 

Tuberculosis of the gastro-intestinal tract is a common 
complication in open advanced pulmonary tuberculosis. From 
autopsy findings it has been estimated that the incidence may 
run as high as from 50 to 80 per cent and the usual site of 
involvement is the ileocecal region. Primary tuberculosis of 
the intestinal tract may occur but it does so with relative in- 
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frequency and is usually tlie hjqjerplastic iype. In the colon, 
tuberculosis usually appears as an ulcerative or hjT^erplastic 
lesion, but it may be evident as an infiltrating process of the 
\Yall, although this type is uncommon. 

The ulcerating UT 3 e of tuberculosis manifests itself during 
the roentgen examination as a spastic filling defect due to the 
extreme irritability of tire part of the bowel involved. During 
the fluoroscopic examination, the part may be observed to fill 
but immediately to empty again due to the spastic contraction. 



fig- 57. Fig. S8. 

Fig. 5 7. —Tuberculosis, ulcerating t\-pc. A typical spastic filling defect is seen in 
the cecum. Terminal ileum also involved and shows a marked narrowing. 
Fic. 5S.— Tuberculosis, hyperplastic type. FilUng defect seen in cecum which 
must be differentiated from carcinoma. 


In the films, the part will always be empty of barium al- 
though tire solution may be present on either side. A spastic 
filling defect in the cecum, caused by an ulcerating tuber- 
culous lesion, is demonstrated in Fig. 57. This area was void 
of the opaque solution in all the films made during the ex- 
amination. In addition to the spastic filling defect in the 
cecum, there will be noted a distinct narrowing of the terminal 
poruon „( the itan, ,vWch also ,-as involved in the pro«™ 

l,„nT,T ‘5-P' o' >«b«culosis is chaeaeteriaed 

the roentgen viewpoint by a deBnite and permanmt fill 
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ing defect in the portion of the bowel involved. This may re- 
semble the filling defect produced by a neoplasm and^ from 
the roentgen evidence alone, it is extremely difficult, if not 
impossible, to differentiate the two lesions. It has been stated 
by some observers, however, that there is something in the 
nature of a physiological sphincter near the ileocecal valve 
and that it is at this point that carcinoma develops, whereas 
tuberculosis tends to develop at the lower pole. Hence, in 
carcinoma there is apt to be a division of the cecum by the 
ingrowing mass, whereas in tuberculosis the lower pole be- 
comes more or less obliterated by the growth of the hyper- 
plastic tubercle. While the region of the ileocecal valve may 
show a great number of carcinomas, this theory cannot be 
accepted as a definite differentiating point in the diagnosis 
since we have frequently seen early hyperplastic tuberculous 
lesions which have developed at the same point. In Fig. 58 is 
shown a hyperplastic lesion of tuberculosis involving the 
cecum. The filling defects noted in this case were quite promi- 
nent and might well have been interpreted as due to a car- 
cinoma. Subsequent examination eight months after the 
original examination showed almost complete obliteration of 
the cecum with a partial obstruction developing at the ileocecal 
valve. 

In general, the diagnosis of hyperplastic tuberculosis of 
the colon should not be made from the signs noted during the 
roentgen examination of the colon alone. The physical condi- 
tion of the patient should be taken into consideration as well 
as the degree of anemia which is present. The patient with a 
hyperplastic tuberculous lesion may appear to be in quite good 
health as contrasted to the size of the lesion and the advanced 
stage of the disease, whereas the patient ivith carcinoma will 
show general debilitation and generally a marked anemia. A 
film showing pulmonary tuberculosis is, of course, a great aid 
in the diagnosis since, as has been pointed out, primary tuber- 
culosis of the gastro-intestinal tract is uncommon in the ab- 
sence of a pulmonary focus. A knowledge of the age of the 
patient is of value, as tuberculosis is usually found in young 
individuals as contrasted with carcinoma which is more com- 
mon in patients past middle life. 
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Ulcerative Colitis 

In tlie early stage of chronic nonspecific ulcerative colitis, 
the colon may 'show nothing more than an increased spasticity 
and perhaps a little irregularity of contour along the vails. 
In the more advanced phase, Uiere ivill be seen the chyacter- 
istic finding of tlie straight rigid walls due to infiltrating 
chanf'C': The haustral markings are absent in the filled colon 
and,''in the films made after expelhng tlie enema, the rigid 
character of the walls is marked, together with a lack of nor- 
mal mucosal markings. The infiltration of the walls not only 



Fig. 59.— Ulcerative colitis. To be noted here is the smooth, nonhaustrated 
appearance of the sigmoid and the contracted rectum. This is an early lesion 
and the remainder of the colon appears to be normal. 


decreases tlie lumen of the bowel, but some degree of shorten- 
ing over that considered as normal i\nll be apparent. The colon 
seen in Fig. 59 demonstrates these features in an early lesion 
involving the sigmoid and rectum, with normal contour in 
the right half. During the fluoroscopic examination in such 
rases, u will be noted that the involved parts fill rapidly the 
h.inum solution literally shooting through the rigid walls \\dth 
haustra to impede its progress. Contrarjr to what might be 
rMH^cted. however, no hN-permotility in the colon 1= 
the progress films 


made when the barium meal is admin- 
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istered orally; ratlier, there will be a slowing in the passage 
of tlie barium through the affected areas. 

Ulcerative colitis may occur in patients in any age group, 
but it is found more commonly perhaps during early and 
luiddle adult life. In 95 per cent of the cases the rectum is 
involved first with spread by continuity toward the proximal 
end of the colon. The diagnosis may thus be made in this 
group of cases by the typical changes found in the mucous 
membrane by means of a proctoscopic examination and de- 
termination of the extent of the lesion by means of the roentgen 
examination. In the remaining 5 per cent of the cases, the 
rectum is not involved and the disease may originate in any 
part of the colon and be limited to a single area, or there 
may be multiple areas with normal colon intervening. In 
this group, the diagnosis cannot be made by proctoscopic ex- 
amination, but the presence of blood and mucus in the stool 
will be an aid in establishing the final clinical diagnosis of 
chronic ulcerative colitis. 

In the far-advanced stages of the disease there may be 
formation of polyps either singly or a generalized polyposis of 
the entire involved area may develop. These in turn may 
show malignant degeneration and a typical carcinomatous 
progression. 

Amebiasis has been reported to produce characteristic 
roentgen findings, such as shortening of the right colon to- 
gether with infiltration of the wall and a decrease in the 
diameter of the lumen. These signs may be- present in some 
cases but we have not been able to demonstrate them con- 
sistently enough that they may be considered a diagnostic 
criterion. In many of our cases of proved amebiasis, no ab- 
normal changes in the colon have been seen by means of the 
roentgen examination. On the other hand, amebiasis must 
always be considered when .signs of right side ulcerative colitis 
are present. 

Polypoid Lesions 

Under this classification is included any organic lesion of 
the colon which projects into the lumen; hence, it may include 
botli the benign and early malignant lesions which show this 
characteristic. For the roentgen diagnosis of these conditions, 
it is essential to employ the double contrast method o i 
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jecting air into the colon after the opaque solution has been 
expelled. If this technic is not employed, lesions may be en- 
tirely missed by tlie ordinary metliod of examination clue to 
the possible small size of the pedicle at the mucosal junction. 
An example of this is sho^^^l in Figs. 60 and 61. This pa- 
tient was found by physical examination to have a carcinoma 
of the rectum and the examination of the colon was ordered 
to determine whether tlrere might be any lesion proximal to 


^ detect .RL no 

s c,earira“i4ir-X' 

»«* ...ay involJcTe “mire 

enure colon or a portion of it. The 
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appearance is marked by the many small, globular, grapelike 
projections extending into the lumen. The normal mucosal 
markings are completely obliterated, showing instead irregular 
markings produced by the collection and retention of the 
opaque solution in the depressions between the polypi. In 
the filled colon, there may be multiple small filling defects, 
and these are more pronounced if the lesions are discrete. The 
incidence of malignancy in polypoid lesions will roughly be in 
a direct ratio wth the number of polyps present. The 
single polyp will probably be benign, whereas in a generalized 
polj^posis a high incidence of neoplastic degeneration may be 
expected. 

TECHNIC 

For a proper examination of the colon by means of the 
roentgen ray and an opaque solution, we believe that the 
preparation of the patient is of paramount importance. lATien 
the patient is properly prepared no confusing shadows vdll be 
formed by fecal material within the bowel. In a clean bowel, 
one may immediatel}'' proceed with an air injection if there is 
any indication for it but this examination is of no value what- 
ever if inspissated fecal material be present. Our routine 
method of preparation is to administer an average dose of 1^4 
ounces of castor oil the day preceding the examination. This 
is followed, where possible, by a cleansing enema administered 
early on the morning of the examination. If contraindications 
to the use of the oil be present, cleansing enemas are given 
until the return is clear. It will be found, if the preparation 
is thorough, that not only will confusing shadows be absent, 
but that during tlie fluoroscopic examination the colon may be 
more easily manipulated and with more satisfactory visualiza- 
tion of the flexures. . 

In our routine examinations, we employ a solution o 
barium and water to which is added acacia solution and a su - 
ficient tannic acid poivder to make a 1 per cent concentration. 
This has proved very satisfactory in our hands and shows 
good mucosal patterns on the film made after expelling t e 
enema. Special preparations of colloidal thorium dioxide are 
available and have been advocated as of particular value in 
showing the mucosa, but we have had little^ experience vi 
them. The barium solution should be well mixed and warme 
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to bod}^ temperature. The rate of flow should be a moderate 
one, stopping momentarily if the patient experiences discom- 
fort. The tubing from tlie can should contain a valve, allowing 
the solution to flow in one direction only, thereby avoiding con- 
tamination of the solution remaining within the container. 

The solution should be administered under fluoroscopic 
control, so that the colon may be properly filled and small 



contlanl pressure. ‘ at a steady, 


lesions noted before tliey are completely obscured TL 
uent should be rotated on either Pa- 

only by this method tliat the entire i^^ indicated, as it is 

^ipnoid region may be visualized. The SeTfVb^Jh 
!'P useful in tliis connection as the possMiHr 
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completely. It is our routine practice to make one film with 
tlie colon filled and one film after the solution has been ex- 
pelled. If it is suspected that the disease is in the sigmoid, 
only a small amount of the barium solution is used, and 
special films are made before the area is obscured. These are 
made by placing the patient on the back with the left side on 
the table and the right side elevated so that an angle of forty- 
five degrees is formed. The film made after expelling the 
enema is very important as it is here that the mucosal pattern 
is shown, making possible the diagnosis of early lesions. 

When an air injection is to be made, the patient is ex- 
amined under the fluoroscope to determine whether sufficient 
barium has been expelled, as it is desirable that only as much 
barium remains as will be needed to coat the interior of the 
bowel. The air is injected by means of the apparatus shown 
in Fig. 62. This consists of two, 1-gallon glass jugs with tub- 
ing as sho\vn in the diagram. The sides are marked in 
quarters so that, as tlie water flows from the upper to the lower 
container, the approximate amount of air injected may be de- 
termined quickly. The injection of the air is likewise made 
under fluoroscopic control, allowing to flow in only a sufficient 
quantity to completely fill the colon. After the colon is satis- 
factorily filled with air, an additional film is made to show 
the distended bowel by the double contrast thus obtained. A 
practical point to be considered is that this film should be 
made with less density than die usual colon film. 

SUMMARY 

Typical lesions of the colon have been considered and 
illustrated in the hope that early diagnoses may be made in the 
presence of these conditions. 

A routine method of examination has been suggested wit 
emphasis upon the proper preparation of the patient which is 

of paramount importance. _ 

The double contrast technic should be used when indicate , 
particularly for diagnosis of the polypoid lesions. A simp e, 
efficient means of injecting air into the colon has been demon- 
strated which provides a constant flow of air, the quantity o 
which can be measured. 
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RECENT CHEMOTHERAPEUTIC ADVANCES 
TREATMENT OF INFECTIONS OF THE 
TRACT 


IN THE 
URINAR.Y 


C. C, Higgins and F. C. Schlumberger 


The relative success of combating infectious diseases with 
chemotherapeutically active substances seems to depend to 
a large extent upon the structure of the pathogenic organism. 
The spirochete, which belongs to the bacteria group, and those 
organisms which belong to the protozoa group represent highly 
differentiated species. The higher the development of a patho- 
genic organism, the more vulnerable it is to the action of 
chemotherapeutic substances. 

As yet we have no chemotherapeutic substance which is 
active in the virus diseases and, until recently, we had no 
specific substance with which to combat bacterial infections 
due to cocci and bacilli. These two types of infective organ- 
’ isms occupy the lowest level in the classification of micro- 
organisms. Up to the present time, the search for a bac- 
tericidal substance has yielded only a group of highly efficient 
disinfectants but not a single substance which can be used for 
the destruction of organisms actually invading the body. 

.\s early as 1917 it became known that the hydrogen ion 
concentration of the urine affected the growth of bacteria. 
This resulted in the administration of acidifying agents to re- 
duce the />H of the urine to a point where it was most bac- 
teriostatic. In 1931 the ketogenic diet was introduced. Its 
use produced a highly acid urine and also a substance which 
was definitely bacteriostatic. This led to investigations which 
revealed that beta-oxv^butyric acid was the effective agent. 
Oral administration of the substance, however, proved it to 
be unsalisfacton,- since it is completely oxidized before it is 
excreied by the kidneys. This induced Rosenheim^ to search 
for a substance which would combine bacteriostatic properties 
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and }'et be unaltered by metabolic processes. Continued in- 
vestigation led to the use of mandelic acid which had been 
showm by Shotten* in 1883 to be eliminated in a completely 
unaltered state in the urine of dogs. This chemotherapeutic 
agent has proved to be of great value in the management of 
urinary infections. 

More recently, considerable research which has been done 
largely in Germany, showed that the azo compounds possessed 
a relatively'^ effective action on bacteria in vitro. Domagk^ 
observed a certain activity on the part of azo compounds 
containing sulfonamide in the streptococcal sepsis of mice. 
This was the important starting point for the development of 
a new chemotherapeutic agent which was to become highly 
effective in the bacterial group. Para-amino-benzene-sulfona- 
mide, more conveniently designated sulfanilamide, is the sec- 
ond addition to our chemotherapeutic armamentarium. 

Mandelic acid is an aromatic hydroxy acid which is known 
chemically as hydroxy'phenylacetic acid. Its therapeutic use 
in infections of the urinary tract followed the successful em- 
ployment of the ketogenic diet in the treatment of similar 
infections. The ketogenic diet requires the most careful 
management if good results are to be obtained. Its adminis- 
tration often causes distressing general and gastro-intestinal 
symptoms while mandelic acid therapy obtains similar or 
perhaps better results and is, on the other hand, much less 
complicated from the administrative standpoint. 

The results reported on tlie use of mandelic acid indicate 
that the drug has definite value and that it is superior to 
many other forms of medication for treatment of certain 
urinary infections. Recently, Carroll, Lewis and KappeL re- 
ported that normal urine was found in 49 of SO cases o 
Bacillus coli infection following therapy with mandelic aci 
for two to twenty-four days. This therapy was combine 
with an acid-ash diet and the use of ammonium chloride to 
attain the proper urinary pH. In this series the urine o a 
but 9 patients was rendered sterile on culture. Less 
was experienced with the B. proteus infections and the stap 3 o 
cocci group. Cook and BuchteP report sterilization of ttie 
urine in 80 per cent of the uncomplicated cases of bacil ary 
infections of tlie urinary tract. 
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In our experience we have found mandelic acid \ery ap- 
plicable in bacillary infections of the urinary tract, apparently 
being most effective against the colon bacillus. Less satisfac- 
tory results have been obtained when the staphylococcus and 
Bacillus proteus were present. Approximately 76 per cent of 
uncomplicated cases of colon bacillus infection of the urinary 
tract responded favorably to this form of therapy. The urine 
in these cases was rendered sterile within four to fourteen 
days, an average of approximately eight days being required. 
In 11 cases in which staphylococci were present in the urine, 
less promising results were obtained. In only three instances 
did the urine become sterile and tire remainder of the patients 
experienced only symptomatic relief. In the patients with a 
proteus infection, the response was unsatisfactory as the 
elimination of this organism from the urinary tract is most dif- 
ficult. This, of course, is due to the fact that the pYL of the 
urine cannot be rendered sufficiently low and hence the bac- 
tericidal power of the therapeutic agent is diminished. This 
evidence has recently been substantiated by Helmholtz.® 

In the successful cases we have had, symptomatic improve- 
ment usually occurred after mandelic acid had been admin- 
istered for a few days, although a longer time was required 
to render the urine actually sterile. The most rapid improve- 
ment in the clinical condition of the patient was observed when 
a colon bacillus pyelitis or cystitis was present. In such in- 


stances, the toxic effects disappear rapidly and the frequency 
of micturition and dysuria becomes less, even though the urine 
may still be infected. The lessened irritability of the bladder 
may be taken as an indication of the progress of the treatment. 
.\ great many patients in whom it was necessary to use re- 
tention catheters, who had infected sinuses, pyelitis of preg- 
nancy. or other urinary tract pathology were symptomatically 
relieved but were not made free from bacteria and pus. It 
must, of course, be realized that the pyuria is only a manifesta- 
tion of the existing pathologva In order to procure urine 
-lenle .ind free from pus, tlie cause must be removed, in this 
vv-pect mandelic .acid becomes a valuable preoperative thera 
iwuiic agent. When it has been used following transurethral 
ipecpon, Ure response has been favorable but much more slow 
than in cases of pyelitis. 



452 


C. C. iriGGINS, F. c. SCHLUJIBERGER 


It may appear that this form of therapy is very simple, but 
this is not the case. Unless the patient follows instructions in 
every detail and is checked daily by his physician, disappoint- 
ing results may be obtained. We have found the following 
routine to be most applicable in carrying out essential points 
in the administration of this therapy: (1) daily dosage of 
the drugs, (2) total fluid intake, and (3) the degree of urinar)' 
acidity. Numerous preparations are available, but we have 
found that 12 Gm. of mandelic acid, given in doses of 3 Gni. 
each four times daily, constitutes an adequate amount. One 
liter of water per day should be allowed. This must be prop- 
erly rationed through tlie twenty-four-hour period in order to 
maintain as nearly constant as possible the urinary concentra- 
tion of mandelic acid. The urine, by whatever means neces- 
sary, should be kept at or below a of 5. This is a prime 
requisite in order to obtain full therapeutic response. The 
patient should be cautioned against taking foods which might 
produce an alkaline urine. Ammonium chloride in enteric 
coated tablets has served well in maintaining the pB. at the 
desired level. The ketogenic diet or acid-ash diet may also 
be employed for this purpose. For proper control, it is obvi- 
ously necessary that a cell count of the urine and a determina- 
tion of the should be done daily. The duration of the 
treatment should be from fourteen to sixteen days during 
which time satisfactory results should be obtained in the 
majority of cases. Our policy has been to use intermittent 
therapy in the treatment of resistant or complicated cases. 
It has been suggested that if the bacteria are not eliminated 
rapidly, they may in the course of time become more resistant 
to the therapeutic agent. Recurrent infections appear to re- 
spond favorably to intermittent, short courses of treatment 
and the patients experience much symptomatic relief. 

The administration of the drug is sometimes accompaniet 
by a few unpleasant symptoms. Gastro-intestinal upsets are 
perhaps most commonly experienced. Nausea was note m 
about 8 per cent of our cases and on several occasions \omi 
ing occurred. This can be controlled largely by administenng 
the drug after meals and perhaps in some instances it mas ^ 
necessary to begin with a smaller dose or give the drug e.- 
frequently. Some patients who were receiving an adequa e 
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dosage experienced diarrhea, as many as 4 to 6 stools occur- 
ring each day. In such instances, the amount of medication 
taken each day must, of course, be reduced until it is better 
tolerated. Other general reactions were headaches and tin- 
nitus, but these were less severe in character. Such reactions 
can he controlled, as a rule, wnthout altering the regular 
routine. Skin reactions have rarely been experienced, but, 
when met with, usually necessitate discontinuance of medica- 
tion. Evidence of renal irritation was encountered in a few 
cases. This w'as indicated by the presence of red blood cells 
in the urine and on one occasion hyaline casts were noted. 
Gross hematuria was observed in none of our patients. Renal 
irritation was only of a temporary nature as the findings dis- 
appeared quickly as soon as the drug was discontinued. A 
mild elevation of the blood urea was observed in about 50 per 
cent of the cases. In patients in whom there is renal insuf- 
ficiency, the drug should not be administered. Whenever any 
of these reactions occur, continued treatment should proceed 
with extreme care. 

IMore recently there have been striking reports of the bene- 
ficial results following the use of sulfanilamide (prontylin) in 
streptococcus infections in man. This substance was first 
introduced into the United States by Long and Bliss’^ of 
Baltimore. Encouraging, also, are the results obtained with 
this drug in the treatment of erysipelas, peritonsillar abscess, 
meningococcus meningitis, and pneumococcal infections. This 
made it seem worthwhile to determine its possible efficacy as 
an antiseptic in the urinary tract. Prontosil was used exten- 
sively at first until it was found that para-amino-benzene- 
sulfonamide w'as excreted and was probably the active prin- 
cipal, since tlien prontylin (para-amino-benzene-sulfonamide) 

has been in more general use. 

It should be realized that larger series of cases must be 
followed over longer periods of time before a complete evalua- 
tion of this new method of treatment can be made We feel 
however ihat die urines of patients taking sulfanUamide de- 
velop definite bacteriostatic or possibly bactericidal power for 

infections' of the urinary 

Infections of the upper urinarj^ tract and bladder responded 
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favorably to sulfanilamide in a large percentage of cases. 
Cultures of tlie urines in this group of patients showed the 
following organisms to be present: the gram-negative group 
of bacilli, staphylococci, mixed infections of colon bacilli and 
cocci, and the streptococcus. Oral administration of the drug 
was employed in all the cases with the exception of one. 
In this group of patients, a favorable response was obtained 
in from fourteen days to three weeks. The response was more 
prompt in the bacillary group than in the coccal group. One 
patient who had an infection of the upper urinary tract the 
offending organism being a streptococcus — was unable to take 
the drug orally, so intramuscular injections of prontosil were 
given with a most favorable response. On two other occasions, 
the drug was not tolerated and only small doses were admin- 
istered with occasional periods of rest. These t 3 T)es of in 
fections occurred most frequently in patients in the older age 
group, and there was a wide variation in the toleration of the 
individual patient to the drug. We feel, therefore, that su ^ 
fanilamide should be used in infections of the upper urinary 
tract only after the infection has failed to respond to other 
urinary antiseptics, including mandelic acid and other "letho s 
of treatment. Favorable results have been reported y 
Kenny® and his associates in the treatment of infections o 
upper urinary tract during pregnancy We have hesitate 
use the drug for these patients since its toxicity, both 
patient and on the fetus, are not definitely , 

younger patients in whom the incidence of gonorrhea is h o < 
reactions did not occur as frequently as in the oW®*’ P 
Usually 30 to 40 grains were given daily for a peri , 
to tweL days. During this period 
was produced and the urine was rendered sterile J 
TherVi was then continued, however, reducing the dai J 
SminSration to IS to 20 grains or 

amount was administered every other ^ 1 | and 

recurrence of the infection. If the patient is extreme } 
unable to take the drug orally, it may be ^en jis 
solution in physiological saline, as a sij^cuta ^ of 

initial dose for adults being 300 to 400 cc. or 3 to 4 On 

sulfanilamide. nerhaos more simple 

The administration of tins drug is pernaps 
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than that of mandelic add since its effectiveness, as far as 
has been determined, is not dependent upon obtaining a satis- 
factory level of the of die urine. The paUent may be 
alloived to continue on his regular diet and daily habits al- 
though bed rest in many cases is desirable. The fluid intake 
should be constant and not excessive as tlie drug is quickly 
eliminated through the urinary tract when large quantities of 
fluid are taken. If severe symptoms of toxemia develop, large 
amounts of water should be given, since the greatest portion 
of the drug is eliminated through the urinary tract. It has 
also been shomi that saline catliartics should, not be used dur- 
ing the administration of sulfanilamide, as sulfhemoglobinemia 
may result. 

Infections of the lower urinary tract have responded to 
sulfanilamide even more strikingly than those of the upper 
urinary tract. Favorable responses have been obtained in tlie 
treatment of chronic prostatitis of the nongonorrheal type. In 
this respect, the drug (20 to 30 grains daily) has been used 
as a supplement to the usual routine we employ in treating 
nonspecific chronic prostatitis. Little attention has been given 
to the causative bacteria but we have noticed a much more 
rapid reduction in the number of pus cells in the prostatic 
secretion and the patients have enjoyed early symptomatic im- 
provement. 


In the treatment of acute and chronic gonorrhea, varied 
results have been obtained. One observation has been quite 
constant — in both the chronic and acute cases, the initial re- 


sponse of the patient is the keynote to the entire course of 
the disease. In our experience, if the patient responds 
promptly to adequate therapy, a rapid cure usually results- 
if, however, the initial response is delayed, the entire course 
will be considerably prolonged. Of 14 patients with chronic 
gonorrhea, which had been present from three weeks to four 
months 9 were cured within from eleven to twenty-six days 
Iwo of the 14 patients discontinued treatment and 3 had t-p’ 
currence of the discharge when the drug was discontinued 

was 
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disappeared in five days, and smears were negative for gon- 
ococci. In 4 cases, there was prompt reduction in the amount 
of discharge but gonococci did not entirely disappear until the 
twelfth day of treatment. In the remaining cases, the dis- 
cliarge subsided slowly, and in several instances recurrence of 
the discharge was noted after the medication had been dis- 
continued. In several cases in which there was no discharge, 
numerous gonococci were present in the shreds and urine sedi- 
ments. In all cases prompt symptomatic relief was noted, 
burning and frequency subsided immediately, and in no in- 
stance was there progression of the infection or evidence of 
any epididymitis. Inasmuch as gonorrhea occurs most fre- 
quently in patients in the young age group, a larger dosage of 
the drug can be administered. We believe that 60 to 70 grains 
of sulfanilamide should be given the first three days and then 
a maintenance dosage of 30 to 40 grains daily. A number of 
patients received prontosil intramuscularly and prontylin orally 
but the response was no more striking than in those patients 
. who received the drug orally. The patients were asked to 
observe the usual precautions and dietary measures employed 
in treating gonorrhea, and saline cathartics were eliminated. 
No local treatment was given until the organisms were de 


nitely absent. 

Reactions to the administration of this drug have een 
reported in several instances, chiefly sulfhemoglobinemia, 
agranulocytosis, hemolytic anemia, methemoglobinemia, an 
acidosis. The most severe reactions encountered in our series 
have been a marked cyanosis which was present in a ew 


cases and acidosis which occurred in two cases. ^ 

Long and Bliss'^ believe the cyanosis can be disregar e ■ 
Bicarbonate of soda has not been used routinely as advoca 
by Long and Bliss, but has been used successfully in comoa - 
ing acidosis in these cases, approximately 10 grains of bi 
bonate of soda for each 10 grains of sulfanilamide being g • 
We have not seen any cases of hemolytic anemia i 

cytosis which are the two complications most to ^ ' 

Cutaneous eruptions have recently been reported by 
and Levy,® and Bucy^® of Chicago has noted toxic 
ritis A^feeling of lassitude and dizziness was not uncomm^^ 
during the course of treatment. In several mstances, n 
was experienced and on two occasions, vomiting was p = 
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Complete blood counts were cliecked every other day but there 
was no appreciable cliange in either the red or white blood 
cell count. A determination of tlie blood sulfanilamide is rnade 
daily and in severe infections the concentration is maintained 
between 10 and 12 mg. per 100 cc. This new therapeutic 
agent is said to be relatively nontoxic, but one must evaluate 
the reaction of the patient and accordingly regulate or com- 
pletety discontinue the drug. Certainly, all patients should be 
under close observation during its administration. 

CONCLUSIONS 

1. We have added to our chemotherapeutic armamentarium 
two substances, strongly bactericidal (one possibly only bac- 
teriostatic) to organisms usually found in infections of the 
urinarj’^ tract. 

2. Both are easily administered but necessitate close ob- 
ser\'ation and management of the patient in order to obtain 
proper results and to observe untoward reactions, the signifi- 
cance of which has not definitely been established. 
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THE DIAGNOSIS AND TREATMENT OF PERIPHERAL 
VASCULAR DISEASE 

John Tucicer 


The peripheral blood vessels have two main functions 
to carry an adequate supply of blood to and from the tissues 
and to assist in the regulation of body temperature. Under 
normal conditions, these ph 3 'siologic processes go on without 
any conscious effort. The sjmipathetic nervous system and 
the circulating hormones of the blood regulate the degree of 
contraction or relaxation within the capillary bed and in this 
way control the minute volume of blood to any given area of 
the bod 3 ^ Disturbance in this automatic medranism is most 
apt to occur in the extremities and especially in the legs. Sev- 
eral factors may act to localize the symptoms in the lower ex- 
tremities; (1) the greater distance from the heart; (2) the 
effect of gravity on the venous return; and (3) the more ex- 
posed position of these structures. When the amount of blood 
flow per minute falls below a critical level, two chief discom- 
forts are experienced — ^pain and coldness of the part. Very 
frequently the patient consults a specialist in shoe fitting who, 
in turn, convinces him that he has strain in his arches and 
that he will be relieved by orthopedic shoes and the use of 
some fine arch supports. Later, of course, the sufferer finally 
seeks the advice of a physician who can show that the trouble 
is due to circulatory inefficiency and not to mechanical strain. 
Fully three-fourths of our patients with peripheral vascular 
disease register for ser\dce in the Orthopedic Department 
when they first enter the Clinic. 


Before the common peripheral vascular diseases are dis- 
cussed in some detail, it is necessary to give a brief summary 
of the various physiologic and pathologic factors which cause 
tins disease state. Three main factors are responsible for most 
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disturbances in the peripheral circulation: (1) excessive and 
prolonged vasospasm, (2) inflammation of the vessel walls, 
whicli often extends to include arteries, veins, and nerves, and 
finally (3) degenerative vascular changes due to the wear and 
tear of life. Broadly speaking, all the usual clinical condi- 
tions can be classified under these three headings. In the 
vasospastic group something has occurred to cause excessive 
tone of the sympathetic nerves. As will be shown later, a 
typical example of tliis is Ra 3 maud’s disease. In the second 
division, designated as inflammatory disturbances, we find 
thrombo-angiitis obliterans or Buerger’s disease, and finally 
in the third or degenerative group are the various grades of 
arteriosclerotic changes in the extremities. The purpose of 
this paper is to simplify as far as possible the accepted ideas 
about several of these disease states, with particular reference 
to diagnosis and treatment. 

In conditions of health, the tone of the peripheral blood 
vessels is not constant. It varies from moment to moment 
and is particularly influenced by the temperature of the ex- 
ternal environment and the internal heat of the body. The 
state of the emotions as well as several miscellaneous factors 
such as the spastic effect of tobacco smoking, the reflex vaso- 
dilatation of the capillaries in the feet when an arm is put in 
warm water, and the temporary spasm or dilatation that re- 
sults from a local injury to a leg or arm, the so-called “axon 
reflex” of Sir Thomas Lems,^ all modify the flow of blood 


in the peripheral vessels. While certain hormonal influences 
in the circulating blood may produce spasm or relaxation of 
the arterioles and capillaries, the major spastic effect occurs 
through the sympathetic nervous system. The postganglionic 
sympathetic fibers accompany the spinal nerves into the ex- 
tremities and supply not only the blood vessels but also the 
sweat glands and the erectile muscles of the hairs of the body. 
For example, if the peripheral nerve to any part is severe y 
damaged or cut, we observe not only anesthesia over the dis- 
tribution of that nerve but also a distinct loss in vascular tone. 
This is due to the fact that the sympathetic fibers accompany 
the main nerve trunks to the feet and hands and are t en 
distributed to the arterioles and capillaries. 

In brief, the various agents that influence the tone of 
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capillaries may be classified as either vasodilators or vaso- 
constrictors: 


(4) Vasodilators: 


1. Tissue metabolites formed during muscular work — carbon dioxide 

and increased hydrogen ion concentration. 

2. Tissue extracts— histamine which produces capillary paralysis 

and increased permeability. 

Choline which sUmulates the vagus nerve, diminishes cardiac 
actix-ity, and produces peripheral dilatation. 

Adenylic acid which slows the heart and effects vasodilatation. 

3. Vasoddator nerves— via posterior roots— centers in postroot 

ganglia. 

4. Heat locally which may liberate acetylcholine. 

(S) Vasoconstrictors: 


1. Pressor substances— adrenalin, pituitrin, and unknown 

chemical substances. 

2. Sympathetic nervous S}’stem. 

3. Cold locally. 


physico- 
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examination the state of the general circulation must be de- 
termined the blood pressure, pulse pressure, pulse rate, 
edema, cyanosis, air hunger. The lungs and the digestive and 
nervous s^'^stems should be carefully checked over. Much 
valuable data can be elicited by simple inspection and palpa- 
tion of the affected parts. The diseased leg can be compared 
noth the normal extremity. As a general rule an accurate 
diagnosis can be established without the use of instruments 
of precision; however, in difficult or severe cases it may be ad- 
visable to refer the patient to the vascular service of a large 
hospital or clinic. 

DIAGNOSTIC MEASURES 

(A) Inspection of the Extremities — Patient in Supine 
Position. — 1. When pallor is present, the superficial blood 
vessels are either empty or only partially filled. If a mod- 
erate pallor becomes more marked when the leg is raised from 
a horizontal position to a level slightly above that of the 
heart, it is probable that structural impairment of the circula- 
tion is present. In instances of deficient blood flow in the 
arterioles, tlie pallor is associated wth coldness, and cyanosis 
may appear when the leg is placed in a dependent position. ^ 

2. Redness of the extremity indicates that the superficial 
capillaries are dilated. If this is associated with coldness of 
the skin the capillary stasis is intensified by diminished inflow 
of blood, while if the skin is botli red and warm there is in- 
creased minute volume flow through the dilated vascular bed. 

3. Cyanosis of the skin is produced by an insufficient 
supply of oxj'’gen in the cutaneous vessels. If the cyanosis 
fails to disappear following the local application of heat, there 
is probably organic obstruction in the arterioles. 

4. Ulceration is produced by impaired arterial flow. hCT 
the ulcer remains indolent, there is the added factor of m 

fection. . 

5. Gangrene of the extremity results from prolong 
anoxemia. In such instances, the arterial supply has been 0 
structed and collateral circulation is absent or insufficient 0 
maintain viability of the part. 

6. In disease conditions of the vascular supply to t o 
or arm, one often observes a change in color of the skin v e 
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the extremity hangs in a dependent position. Increased red- 
ness indicates dilatation of the superficial vessels with no 
marked impairment in minute volume blood flow. If the 
lowered limb becomes cyanotic, there is stasis in toneless blood 
vessels. And finally if there is both redness and cyanosis, the 
vessels of tlie skin are dilated but the stasis is less severe. 
However, the oxygen supply is still deficient in quantity. 

(jB) Palpation.— By palpatory methods, it can be de- 
termined whether the arterial pulsations are present in the dor- 
salis pedis, posterior tibial, femoral, radial, brachial, and 
axillarj^ vessels. Likewise, the temperatures of the contra- 
lateral arm or leg can be compared with that of the affected 
extremity. This observation should be made in a warm room, 
preferably at about 80° F. Beginning with the larger artery, 
the pulsation can be traced distally until the pulse becomes 
imperceptible. In the smaller arteries the accessibility of the 
pulsation is modified by the amount and character of the sur- 
rounding tissues. These vessels often take an abnormal course 
or they may be absent in conditions of health. Reich- has 
shown that, in normal people, the dorsalis pedis pulsation is 
absent in 4 per cent and abnormally placed in 8 per cent of 
patients. Under similar circumstances the posterior tibial ar- 
tery is absent in 5 per cent. It must be noted, however, that 
absent pulsation is not inconsistent with a proper oxygen supply 
to the peripheral tissues. 

These simple methods of inspection and palpation, when 
correlated vdth the general condition of the patient, will reveal 
a great deal about the dynamics of the peripheral circulation. 
In those more difficult or severe cases that are sent to the hos- 
pital for study, more elaborate methods of procedure are 
available. These tests pertain particularly to prognosis and 
treatment. It must be determined whether the disease is vaso- 
spastic or organic and whether the problem can be best 
handled by medical or surgical therapy. It must be known, 
for instance, whether the peripheral blood vessels can relax at 
all and. if so. to what extent. In cases of gangrene the point 
at which efficient circulation ceases must be determined. These 
problems are often difficult to solve. Several available meas- 
ures. while valuable, require the seixdces of an experienced 
obson-er. 
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1. Surface temperature readings by the electric thermo- 
couple. This method registers by its effect on electric potential 
the influence of changes in temperature of the skin of the ex- 
tremity. One reading is of no great value, so the test must 
be repeated on several different days. In making the test, a 
room should be used in which the temperature is constant and 
at the same level each time. The gradient of temperature 
change is determined at various points from the proximal to the 
distal portions of the extremity. A comparison is then made 
with the readings on the normal side which also are taken under 
the same conditions. Any marked difference on the two sides 
or any sudden decrease in temperature as one progresses dis- 
tally suggests impaired circulation. In our experience we have 
usually been able to detect significant changes in temperature 
by simple palpation with the hand. The thermocouple read- 
ings can be used as a check method. 

2. A second local method of investigation is to determine 
the degree of vasodilatation in the skin. Histamine, in the 
dose of 0.1 cc. of 1:1000 solution, is injected intracutaneously. 
A wheal of edema and a flare of capillary dilatation shou 
appear within five minutes and attain a minimum degree 0 
redness and size. This visible reaction gives us some idea ot 
the available flow to the skin and some conception of the efti- 
ciency of collateral circulation. It is frequently used as an 
aid to localize the optimum level for amputation. 

3. Three methods of great value are available to determm^ 
whether the peripheral vascular disease is due to organic vas 
cular obstruction or due, in a greater or lesser degree, to vas 


constriction. 

(a) Spinal anesthesia. This procedure effectively 
the tonus of the sympathetic nerve to the vessels in e 
extremities. If the disease is due to vasospasm, t e 
creased redness and heat in both the affected an 

when anesthesia to pain is established. General anesth , 
the other hand, gives similar effects in alj four extrem t ^ 

(b) Peripheral nerve block by the injection 0 a local a 
thetic into a peripheral nerve trunk has served 0 

sympathetic as well as the somatic „blica- 

area^ The techni- of this test is given in the excellent p 

tion of Morton and Scott.^ 
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(c) Probably the most satisfactory test is the determination 
of the effect on the peripheral circulation of an increase in the 
internal production of heat. Under normal conditions, when 
fever is produced by natural or artificial means, there is a reflex 
dilatation of the peripheral arterioles and capillaries. The in- 
vestigations of tlie late George Broivn'* have demonstrated con- 
clusively that the peripheral arterioles and capillaries relax 
during typhoid hyperpyrexia. Furthermore, he found that the 
relaxation of spastic vessels may be equally valuable from a 
therapeutic standpoint inasmuch as the circulation may be dis- 
tinctly better for a considerable period of time following this 
treatment. 

4. Arteriography is a fourth method of study. WTien 
thorium dioxide is injected into the main artery of the affected 
extremity, proximal to the area of impaired circulation, details 
of the arterial and capillary circulation can be visualized on 
3c-ray plates. This method may serve to differentiate between 
thrombo-angiitis obliterans and arteriosclerosis. In the former, 
there is increased capillary circulation while in the latter the 
anastomotic channels are limited in number. This method of 
diagnosis is of little value to one who has not had considerable 
experience with the interpretation of roentgenograms. 

The recognized diseases of the peripheral vascular system 
may be divided into organic and vasospastic. For the purpose 
of convenience and brevity, an outline has been made of the 
principal points in those diseases which are commonly seen in 
daily practice. 

ORGANIC LESIONS 

(.I) Throntbo-angiitis obliterans. 

1. A disease of active maturity. 

2. More common in men. 

3. Most frequently observed in Hebrews. 

4. Commonly associated with the e.vcessive use of tobacco. 

5. Pallor of extremity when elevated 90 to 180 degrees. 

6. Flushing of the dependent limb. 

/. Diminished pulsation in the arteries of the feet. 

8. P.allor of foot on passive motion. 

9. Migr.ning phlebitis in from 20 to 25 per cent of cases. 

10. .Associated scleroderma (occasionally). 

11. Trophic changes, i. c., superficial blebs, desquamaUon. 

12. .Arteries seldom Hsualized by plain roentgenograms. 

1.'. Increased collateral circulation by arteriography. 
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(S) Arteriosclerotic gangrene. 

1. Cardiac hypertrophy, hypertension, palpable thickening of arteries, ac- 

centuated aortic second sound. 

2. Arteriosclerosis of fundus and conjunctival vessels. 

3. Calcification of larger arteries as demonstrated by roentgenograms. 

4. Absence of arterial pulsations in feet (not diagnostic). 

5. Coldness of extremity. 

6. Pallor and cyanosis of limb. 

7. Gangrene — trauma plus infection. 

Symptoms Suggestive But Not Diagnostic of Arteriosclerotic Gangrene 

1. Increasing intolerance of extremities to cold. 

2. Acroparesthesia. 

3. Muscular fatigue. 

4. Aching pains. 

5. Nocturnal cramps and hot feet. 

6. Intermittent claudication. 

(C) Arterial embolism. 

Predisposing factors. 

1. Rheumatic heart disease. 

2. Bacterial endocarditis. 

3. Auricular fibrillation. 

4. Mural thrombi after coronary occlusion. 

Symptoms. 

1. Extreme pain at site of embolus one and two hours after obstruc- 

tion of vessel. Pain spread peripherally. 

2. Waxy pallor locally. 

3. Dark blue cyanosis distally. 

4. Proximal blotchy discoloration. 

5. Coldness distally. 

6. Decreased cutaneous sensibility. 

7. Reduced refle.xes in affected limb. 

8. Paralysis in certain cases. 

9. Gangrene if collateral circulation is deficient. 

(D) Latent phlebitis. 

This condition, wh'ich is very common, may follow local trauma, urns, 
and local and focal infections. It is bacterial in origin. 

Symptoms. 

1. Aching and pains in the extremities involved. 

2. Early fatigue of affected parts. 

3. Cramps in muscles. 

4. Sense of undue heat. 

5. Local itching and eczema. 

6. Deep veins sensitive to pressure. 

7. Variations of symptoms with barometric pressure changes. 
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OtLer conditions which are encountered less commonly arc venous 
bosis in the axillar>- vein induced by effort, periarteritis nodosa, and 
and nonspecific arteritis. 


throm- 

spccific 


FUNCTION.\L VASOSPASTIC DISEASES 


(4) Raynaud’s disease. 

Stages. 

1. Arterial spasm, white syncope, local asphyxia. 

2. Capillary dUatation (reflex— cyanotic asphyxial stage). 

3. Arterial relaxation— warm red stage. 

Diagnostic criteria (Allen and Brown"). 

1. Intermittent attacks of discoloration of distal parts. 

2. Symmetrical, bilateral involvement. 

3. Absence of clinical emdence of occlusive disease of the peripheral 

arteries. 

4. Gangrene and trophic changes limited largely to the skin; may be 

associated with scleroderma. 

5. Absence of primaiy organic disease. 

6. Predilection for women. 


(B) Erytliromelalgia (Weir Mitchell’s disease). 

Characteristic features. 

1. Bilateral burning pains, often in intermittent attacks. 

2. Sudden increase in redness, flushing or congestion, and increase in 

temperature of dependent limb. 

3. Production and aggravation of the distress by heat and exercise. 

4. Relief of discomfort by means of rest, elevation or the application 

of cold to the affected extremity, 

5. Bilateral distribution of the disease. 


(C) dcrocyanosis. 

This condition occurs quite commonly in young people — often at pubertv 
—and in those who have unstable sympathetic ner\>ous systems. Symptoms 
of an endocrine disturbance may be associated xsdth it and it often is a part 
of the syndrome of neurocirculatory asthenia. There is sweating and coldness 
of the hands and feet; the sweating is profuse and some pufflng in the affected 
areas occurs. The symptoms are increased by exposure to cold or by nsvchic 
''Umublions. 

Secondary vascular spasms may occur in a variety of difi'erent conditions 
which produce sympathetic irritation. These include; 

1. Neurologic conditions, such as poliomyelitis, multiple sclerosis 

: .Mtcr trauma such as strains, contusions, and fractures 
In certain cases of ccr\-ical rib. 

~ l ollowing the prolonged use of a r, 

vawular dblurbances are not difficult to dia-mo^e if ^ 

the po^dbiUtics in each case. ' ' “ *ink of 


all 
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TREATMENT 

Scupham and De Takats” have in a very excellent review 
brought tlie treatment of peripheral vascular disease up-to- 
date. In this comprehensive article, therapy is divided into 
medical and surgical procedures. The former include specific 
and general measures, tlie use of drugs, biologic products, and 
passive vascular exercise. Surgical measures include efforts to 
improve impaired circulation, to alleviate pain, and to remove 
nonviable parts at an optimal time and at an optimal level. 
Only a summary of those measures which are of a practical 
value can be presented here. Further details may be found in 
the original article. 

Medical Therapy 

(A) Specific measures. 

1. If polycytliemia vera is the underlying cause, acetylphenylhydrazme 

or roentgen therapy may be used. 

2. In associated hypothyroidism, the proper dose of thyroid e.xtract is 

necessary. 

3. Syphilis requires adequate antiluetic therapy. 

4. Congestive heart failure necessitates rest, digitalis, and often mer- 

curial diuretics. 

(B) Foci of infection. 

1. Acute and chronic foci of infection must be eliminated by the use 
of proper measures. 

(C) Measures to avoid amputation of the affected arm or leg. 

1. Keep the entire body warm. 

2. Protect the feet from trauma, chilling, and infections. 

3. Use the temperature foot cradle (optimum temperature for the relic 

of pain is 33 "-35° C.). 

4. Use contrast baths. 

5. Keep the position of the limb at the level of greatest circulatorj 

efficiency, usually 10° to 15° below the horizontal position. 

(D) General measures. 

1. Bed rest. 

2. Prohibit all use of tobacco in all instances of peripheral vascu ar 

disease. 

3. Artificial fever (typhoid), especially in Buerger’s disease. ^ 

4. Intravenous saline solution, S per cent, in mild cases of Buerger s 

disease. 

(£) Tissue extracts intramuscularly may be tried for the 
relief of intermittent claudication. Insulin-free pancreatic ex- 
tracts are best, but extracts of skeletal muscle have been use 
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Apparently, as the result of such injections, there is increased 
ability of the muscles to do work with the available blood sup- 
ply. j\Iany patients do well wdth 1 injection a week.^ 

(F) Drugs. 1. Alcohol, in doses of 0.5 cc. per kilogram of 
body weight, produces vasodilatation in short periods. It is 
valuable for relief of pain in arteriosclerosis with occlusion, 
and it may reduce tire severity of a chill after the use of intra- 
venous tj’phoid therapy. 

2. Compounds of theobromine are of value in aiding pro- 
longed vasodilatation, especially in arteriosclerosis, Theo- 
phjdline ethylenediamine produces similar effects. 

3. Papaverine has been employed in sudden arterial occlu- 
sion (Denk). It is given intravenously every two or three 
hours for several days if necessary. It should relieve the 
sjnnptoms after 2 injections, if at all. Apparently, the benefit 
is due to relief of widespread arterial spasm. 

(G) Passive vascular exercise (pavex). Alternate positive 
and negative pressure is applied to an extremity. 

1. Landis and Gibbon' employ an aluminum box with the 
extremity sealed in a rubber cup. Suction is used at 120 mm. 
of mercury for twenty-five seconds and pressure is maintained 
at 80 mm. of mercury for five seconds. 

2. Hermann and Reid® have devised a glass boot. In this, 
suction is limited to 80 mm. of mercury and pressure to 20 mm. 
of mercury. If the response is satisfactory, a rise in cutaneous 
temperature appears in all patients who are treated two weeks 
or more. All evidence of pain disappeared in 86 per cent of 
the patients, and the pain of ischemia has been gradually re- 
lieved except in severe gangrene. Small changes of pressure 
should be used at first. Acute infection and venous thrombosis 
are a contraindication for this therapy. The results are most 
satisfactory in cases where only the smaller vessels are in- 
volved. 


Recent work has produced disappointing results in the use 
of passive vascular exercises. Alore satisfactory end-results 
arc obtained when the venous pressure is increased by the use 
of a pressure cuff about the muscles of the extremity which was 
originally described as Biers passive hx^jeremia. J R Smith® 
has employed a combination of increased venous pressure with 
. rnvenou, ol h;-pe,l„„ic saline solutta Hs “ 

-alls have been suponor to those follon-ing pavej therapy. 
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Surgical Therapy 

Recently, there has been a conservative attitude toward 
surgical treatment. This is largely due to; (1) the earlier 
recognition of disease of the peripheral circulation; (2) a more 
thorough understanding of etiology; and (3) a better under- 
standing of natural methods of compensation for circulatory 
disorders. 

Three surgical procedures are in use which are designed: 

(A) To improve impaired circulation. 

1. Ligation of a vein has been used especially in arterio- 
sclerosis and thrombo-angiitis obliterans. There is no sound 
physiologic basis for this procedure. Better results have been 
observed in acute rather than in chronic obstruction. ^^Tien 
favorable results occur, there is increased systolic pressure, in- 
creased venous pressure, diminished volume flow of blood, in- 
creased surface and deep temperature, increased collateral 
circulating bed, and the diminished incidence of gangrene. 
However, in most cases there is no definite or proved benefit. 

2. Arterial ligation may be done to stimulate collateral cir- 
culation, especially in Buerger’s disease. As a rule it is not 
successful. 

3. Arterial excision (arteriectomy) is presumed to inter- 
rupt reflex vasoconstriction. This also is not entirely suc- 
cessful. 

4. Periarterial sympathectomy (Leriche) consists in the re- 
moval of sympathetic nerve fibers from the veins and mam 
nutrient artery. The hy^ieremia which results appears to be 
evanescent. 

5. Sympathetic ramisection consists of interruption of the 
gray rami connecting the ganglionated trunk wnth the periph- 
eral nerves. Objections to this procedure are that: (1) if ^ 
difficult to distinguish all anatomic variations, and (2) t ^ 
posterior ganglion fibers readily regenerate. 

6. Sympathetic ganglionectomy is preferred. In the upper 
extremity, it is necessary to cut the dorsal sympathetic trun 's 
below the second dorsal ganglion. For the lower extremity, 
the second, third, and fourth lumbar ganglia must be remove 

(B) To alleviate pain. _ , , 

1. Peripheral nerve block by use of alcohol, sectioning, an 

crushing. 
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2. Paravertebral block whicli is used in elderly patients. 

3. Intraspinal injection of alcohol. 

4. Chordotomy (spinothalamic tracts). 

(C) To remove nonviable parts, especially in arteriosclero- 
sis and diabetic gangrene. 

The site of amputation is determined by the skin tempera- 
ture and the reaction to histamine. These usually indicate the 
same level of circulatory efficiency. 


CONCLUSIONS 


1. Under ordinary circumstances the diagnosis of peripheral 
vascular disease is not difficult at the bedside. 

2. The important procedures consist of a careful history, 
complete clinical examination of the cardiovascular, pulmonary, 
and venous systems, and local examination of the extremities 
by inspection, palpation and postural changes. 

3. Hospital care is indicated in severe or difficult cases 
when special diagnostic or therapeutic procedures are neces- 
sarjL 

4. As far as possible, treatment should be conservative. 
When medical measures fail, surgical therapy may be instituted 
to improve the local circulation, to alleviate pain, and to re- 
move devitalized parts. 
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THE CLINICAL SIGNIFICAiNCE OF PRECORDIAL PAIN 
A, Carlton Ernstene 


The attachment of grave significance to symptoms of minor 
importance may be quite as detrimental to a patient’s welfare 
as the improper interpretation of symptoms of serious organic 
disease. The truth of this statement is nowhere better illus- 
trated than by the problem of evaluating precordial pain. To 
the laity, heart pain has become synonymous with liability to 
sudden death, and every practitioner is farhiliar with the pa- 
tient who comes apprehensively^ for advice concerning pain in 
the precordial area. To attribute this pain erroneously to or- 
ganic heart disease may' result in the development of a severe 
anxiety neurosis and even semi-invalidism. On the other hand, 
an error in which pain of cardiac origin is not recognized as 
such may result in the premature death of the patient. For- 
tunately, it is not often difficult to distinguish between true 
cardiac pain and precordial pain due to noncardiac causes, but 
at times a correct decision can be made only after a most care- 
ful study'. 

Pain in the precordial area occurs much more commonly 
in Uie absence of organic heart disease than in association with 
it. The most common form of true cardiac pain is that of 
angina pectoris but this pain almost always originates in the 
substernal region and not in the precordial area. The pain 
or oppression may radiate to the precordium, however, and 
rather infrequently it may even have its initial location there. 
In the latter instances, there is almost alway's prompt radia- 
tion to the substernal region. This feature is of great assistance 
in distinguishing the pain of angina pectoris from less important 
typt*^ of prccordial discomfort, for while other forms of pre- 
cordial pain may at times radiate to the left shoulder and even 
down the left arm. radiation to the substernal region practically 
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never occurs. It is also important to remember that, in its 
characteristic form, the pain of angina pectoris is of short 
duration and is relieved promptly by the administration of 
nitroglycerin. 

The most common form of precordial pain is not in any 
way related causally'- to organic heart disease although it is not 
uncommon in patients who have myocardial or valvular lesions. 
This pain is described by' the patient as dull or aching in char- 
acter or merely as a sense of heaviness. Associated with it 
there may be occasional or frequent twinges of sharp, sticking 
pain. Careful questioning usually elicits the information that 
fatigue and emotional stress are the two most important pre- 
disposing factors but tlie pain may be precipitated or made 
worse by exertion. Usually the discomfort remains sharply 
localized to tlie lower or upper precordium but in exceptional 
cases it may radiate to tlie left shoulder or left arm. It is 
seldom sufficiently severe to cause the patient to stop the ac- 
tivity' in which he is engaged at tlie time, and rest gives only 
gradual relief. In contrast to the oppression of angina pectoris, 
the pain frequently lasts for two or three hours at a time and 
may even persist for a day or more without interruption. 
Nitroglycerin gives little or no relief. Physical examination 
frequently reveals the presence of tenderness over the pre- 
cordium, a finding that is uncommon in patients wdth uncom- 


plicated organic heart disease. _ . . 

The most common cause of dull, aching precordial pain is 
neurocirculatory asthenia. This is a condition characterize 
principally by dyspnea and palpitation on limited e.xertion, 
weakness, fatigue, nervousness and treniulousness, in addition 
to tlie precordial discomfort. The symptoms usually deve op 
for the first time during adolescence or early adult y'ears an 
often appear to be causally related to some unusual exertion, 
to an acute infection such as influenza, or to a period of pro 
longed nervous strain. Physical examination shows evi ence 
of an unstable sympathetic nervous system. Flushing o 
face, neck, and upper chest is frequently present, the an 
and feet are cool and clammy, and there is profuse swea i 
in tlie axillae. Sighing respiration is common. The near 
not enlarged but the apex impulse is forcible and 
murs are often heard over the base or apex. Sinus arr y 
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usually is present. ^^loderate exertion causes an undue rise m 
the respiratory and heart rate and, after completion of the ex- 
ercise, the return to the resting level is delayed beyond the 

normal. , 

Dull, aching, precordial pain of the type encountered in 
patients with neurocirculatory asthenia may occur in ^Yomen 
as a part of the menopausal s3mdrome and is a not infrequent 
complaint of individuals with essential hypertension but with- 
out evidence of organic heart disease. Patients who have or- 
ganic heart disease maj' have neurocirculatory asthenia as w*ell, 
and in these cases it often is difficult to determine the degree 
to which the latter condition rather than valvular or myocardial 
disease is responsible for the individual’s symptoms. The 
differentiation is, of course, extremely important not only be- 
cause of its bearing on prognosis but also because a frank ex- 
planation of the mechanism of the symptoms is often helpful 
in allajdng the apprehension of the patient. It is important to 
remember in problems of this kind that, with the exception of 
occasional cases of angina pectoris and a few conditions to be 
discussed later, organic heart disease does not cause precordial 
pain. Even congestive heart failure does not produce pain of 
this kind although it maj’’ be attended bj’^ a rather widespread 
sense of heaviness within the chest. In the patient with neuro- 


circulatory asthenia and organic heart disease, there lisually is 
a striking discrepancy betw'een the principal symptoms, such 
as dyspnea, palpitation and exhaustion, and the degree of dis- 
ability one might reasonably expect from the physical findings. 
Furthermore, the response of the symptoms to treatment 
usually is much less satisfactory^ than in many patients with 
mild or even moderately severe congestive heart failure. 


Precordial pain of a dull or aching character may result 
from paroxysmal tachycardia or from any sustained elevation 
of the heart rate in a hynaersensitive patient. There is no evi- 
dence that this pain is in any xvay indicative of myocardial 
fatigue. Paroxysmal tachycardia may also cause substernal 
oppression of the type characteristic of angina pectoris This 
pain IS much more severe than the dull precordial ache and 
frequently radiates in the manner of txTjical anginal pain 
Acute fibrinous pericarditis occasionally produces nre 
cordial pain rvhich may amount only to fleeting but repeated 
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twinges of sticking pain or to a sense of heaviness, or may be 
excruciatingly severe and boring or cutting in quality. Usually, 
however, pericarditis is not attended by pain of any kind. Pre- 
cordial discomfort or sticking pain not infrequently is a com- 
plaint of patients who have acute rheumatic fever, and there 
is evidence that the incidence of permanent cardiac damage is 
greater in tliese individuals than it is in patients who have no 
such discomfort. Occasionally in high-strung persons, momen- 
tary sharp or sticking precordial pain may accompany pre- 
mature beats or the forceful ventricular contraction which 
follows a premature beat. 

The most severe form of cardiac pain is due to acute coro- 
nary artery occlusion and, except for its greater intensity and 
longer duration, is similar to the pain of angina pectoris. As 
in the case of angina pectoris, tlie pain usually originates in the 
substernal area and seldom in the precordium although it often 
spreads to involve diis region. The other features of the con- 
dition such as the shock, fever, leukocytosis, pericardial friction 
rub and the electrocardiographic changes have been described 
too frequently to warrant repetition at this time. 

Infarction of the lung secondary to pulmonary embolism 
may, when suitably situated, cause pain in the region of the 
left breast due to the development of fibrinous pleurisy over 
the infarcted area. The relationship bet\veen the pain and the 
respiratory movements and the presence of a pleural friction 
rub are the most helpful diagnostic features. Sudden occlu- 
sion of a large pulmonary artery characteristically causes 
severe dyspnea with substernal oppression and the rapid de- 
velopment of a state of shock. The clinical picture may closely 
simulate that of coronary thrombosis. Pulmonary embolism 
of this severity causes prompt dilatation and failure of t e 
chambers of the right side of the heart and this in turn gives 
rise to certain physical signs which are of great value in diag 
nosis. Chief among these are an increased pulsation palpa e 
in the second left interspace adjacent to the sternum, accen 
tuation of the pulmonary second sound, the frequent occurrence 
of a gallop rhythm over the pulmonary area, and the occasionu 
presence of a friction rub in the second, third, and fourt m 
terspaces adjacent to the sternum.^ Dissecting ? 

the aorta also gives rise to a symptom complex which c 2 . 
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resembles that of coronary occlusion. The condition is char- 
acterized by the sudden onset of severe pain in the anterior 
chest, often radiating to tlie back and legs, and usually de- 
scribed by the patient as crushing or tearing in quality. The 
pain usually lasts for forty-eight hours or longer and fre- 
quently is present to a greater or lesser degree until death oc- 
curs. In contrast to coronary artery occlusion, however, the 
blood pressure remains elevated and there is no diminution in 
the quality of the heart sounds. Electrocardiograms show no 
coronary T-wave changes. 

Aneurysm of the aorta may cause pain in the substernal 
or precordial region by pressure upon the sternum, ribs, or 
ner\'es. Luetic aortitis without aneurysmal dilatation usually 
causes no pain except in patients in whom aortic insufficiency, 
partial occlusion of the coronary orifices, or sclerosis of the 
coronary arteries is responsible for the occurrence of angina 
pectoris. Occasionally, however, there may be a complaint of 
more or less constant vague pain in the upper substernal region 
which is not appreciably affected by exertion. 

Arthritic changes in the spine and, less commonly, infec- 
tious processes In a chondrosternal joint may occasionally 
cause severe pain in the precordial area. In the former case, 
the pain usually is directly related to movements of the spine 
or to use of the arms and frequently is not affected by such 
forms of exertion as walking; while in the latter, there is 
usually tell-tale tenderness with or without local swelling over 
the involved chondrosternal joint. 

Finally, mention should be made of the fact that many in- 
dividuals with functional disturbances of the colon complain 
of dull pain or a sense of pressure over the lower precordium 
or in the left subcostal area. The discomfort is not related 
in any way to exertion, and a thorough history usually enables 
one to evaluate tlie sNmrptom correctly. 
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DIAGNOSIS AND TREATMENT OF CEREBRAL 
VASCULAR ACCIDENTS IN ARTERIOSCLEROSIS 

R. H. McDonald 


Cerebral hemorrhage is undoubtedly the most common 


and most dramatic accident which may accompany cerebral 
arteriosclerosis. It is practically always arterial in origin. 
Venous hemorrhage is usually traumatic or associated with con- 
ditions which suddenly increase venous pressure. Capillary 
hemorrhage is usually associated with toxic processes or with 
acute inflammatory disease, for instance, encephalitis. Intra- 
cranial arterial bleeding may be extradural, subdural, or sub- 
arachnoid or intracerebral. The first three are likely to be the 
result of trauma. 

The most common cause of intracerebral arterial hemor- 
rhage is rupture of an atheromatous artery in an individual 
suffering from h>TDertension. The increase in blood pressure 
is usually due to an essential hypertension, much less fre- 
quently chronic nephritis, or any of the other causes of in- 
creased blood pressure. The two essential components in the 
production of hemorrhage are therefore a degenerated artery 
and an increased strain upon it. The arterial degeneration is, 
of course, produced by the increased blood pressure over a 
period of time. An increased strain upon the arterial wall pro- 
duces hx^pertrophy of the media which eventually undergoes 
some degeneration and an atheroma of the intima occurs as a 
result partly of the raised pressure and partly of the degenera- 
tion. The end-result is a somewhat thickened vessel which 
has, however, suffered considerablj'^ in the loss of its elasticity. 
Hemorrhage does not occur in the presence of hypertension 
alone unless there is accompanying vascular deterioration, and 
vavcnlar deterioration in the absence of hx'pertension is more 
likely to lead to thrombotic accidents than to actual hemor- 
rhage. Cerebral hemorrhage is thus comparatively rare in 
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younger hyperpietics and is much commoner in late middle life, 
males being more commonly affected than females. A tre- 
mendous familial incidence is commonly seen. 

Certain premonitory signs of beginning cerebral vascular 
degeneration which may presage the onset of hemorrhage may 
be noted in hyperpietics. The onset of cerebral sclerosis is 
often so insidious and gradual that it escapes the clinician’s 
notice. Involvement of the cerebral cortex in milder cases re- 
sults in some general reduction in intellectual capacity with 
impairment of memorj'^, especially for recent events, and a 
tendency to increased emotional reaction. The tendency to 
reminiscence is well-known. Depression is not uncommon and 
there may be attacks of confusion leading at times to rather 
poorly defined delusions, often of the paranoid type. Localiza- 
tion of vascular changes in the motor area may lead to the de- 
velopment of petit mal, Jacksonian attacks, or even of general- 
ized epileptic fits. Various forms of aphasia and apraxia may 
be seen. There may be involvement of the pyramidal tract. 
A senile tremor is common and may be associated with an ar- 
teriosclerotic parkinsonism. Various types of visual dis- 
turbances may be noted. In individuals manifesting such evi- 
dences of cerebral vascular degeneration, the existence of a 
hypertension suggests strongly the possibility of the develop- 
ment of a frank cerebral hemorrhage. 

In most cases, the actual onset of hemorrhage is sudden an 
is associated with factors which suddenly elevate the bloo 
pressure to some degree, such as emotion, exercise, or defeca- 
tion. However, it is well known that many of these deve op 
during rest and while the patient is asleep. The patient usua J 
complains of sudden, severe headache and he may be nause 
ated. There is a feeling of confusion. The patient comp ain^ 
of being dazed and in the great majority of cases loses con 
sciousness in a few minutes. Occasionally there may^ e a 
convulsion at the onset of unconsciousness. The duration 0^ 
the unconscious period is extremely variable, depending upo^ 
the degree and severity of hemorrhage and is an impor an 
point in determining the prognosis. , 

One of the most common locations for the occurren 
hemorrhage is in the lenticulostriate artery supplying t e i 
ternal capsule on one or the other side. In the pre^enc 
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such an accident unconsciousness develops quickly, the depth 
of coma depending upon the size of the hemorrhage and the 
degree of shock. A slight degree of fever is usually present, 
the respirations are deep and stertorous, and respiratory ir- 
regularities, for example, Cheyne-Stokes respiration, may occur. 
Bradycardia is common, the pulse rate averaging 50 or 60 and 
being full and bounding. The head is usually rotated, the eyes 
deviating toward tire side of the lesion. This is due to paralysis 
of rotation of the head and of conjugate deviation of the eyes 
to the opposite side and the consequent unbalanced action of 
the undamaged cerebral hemisphere. Some inequality of the 
pupils may be noted; the pupillary reaction to light is still 
present unless very deep coma has supervened. A divergent 
squint is common. The corneal reflex is often lost on the side 
opposite to the lesion and on both sides when the coma is more 
marked. Ophthalmoscopic examination may reveal slight 
edema of the disk if there is increased intracranial pressure, 
and usually definite signs of retinal arteriosclerosis will be 
noted. 

The hemiplegia caused by interruption of the pyramidal 
fibers by a capsular lesion is on the side opposite to the lesion 
and in the unconscious patient this may be determined by ob- 
servation and tests. It vdll be noted that the nasolabial furrow 
is flattened on the paralyzed side and that the cheek is puffed 
out more markedly on that side during expiration. The par- 
alyzed limbs will be found to be flaccid and, if lifted up, will 
fall to the bed inertly, whereas even in deep coma the normal 
arm and leg subside much more gradually. Painful stimuli 
may be used to demonstrate the presence of paralysis in pa- 
tients who are not too deeply comatose. 'However, it must be 
remembered that the absence of protective movement on the 
airplication of pinprick may be due to hemi-analgesia. The 
tendon reflexes on the paralyzed side are usually much dimin- 
ished or entirely absent although they may even be exaggerated. 
The plantar reflex on the affected side is extensor. The ab- 
dominal reflexes are often lost on both sides. Retention or in- 
continence of urine and feces are the rule as long as the patient 
IS unconscious. 

When the patient suffers hemorrhage in the area of the 
pons, there is a facial paralysis on the side of the lesion with 
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a flaccid paralysis of tlie limbs on the opposite side. The 
patient lies with tlie head and eyes turned toward the side of 
tlie paralyzed limb if the lesion is unilateral. Frequently, 
lesions of the pons become bilateral in a short period of time, 
giving rise to a flaccid paralysis of the limbs on both sides mth 
bilateral extensor plantar reflex. Pontine hemorrhage is fre- 
quently associated with a disturbance of the heat-regulating 
centers in the hypothalamus and hyperpyrexia develops, par- 
ticularly in the presence of the usual effort to keep the patient 
warm. Extreme myosis as the result of the bilateral destruc- 
tion of the ocular sympathetic fibers is characteristic of pontine 


hemorrhage. 

Rupture of a hemorrhage into the lateral ventricle usually 
precipitates a deep coma of sudden onset with evidences of a 
lesion of tlie pyramidal tract on both sides of the body. 
posture of rigid extension is frequently adopted and the hyper- 
pyrexia so characteristic of pontine hemorrhage may develop. 

The development of a massive cerebral cortical hemorrhage 
produces focal symptoms dependent upon the location. In the 
frontal area, the most characteristic localizing symptom is a 
motor aphasia due to a disturbance of the cortical cells of t e 
posterior part of the third frontal convolution (Broca’s^ area) 
and the lower part of the precentral convolution. R is con 
ceivable that a focal hemorrhage in the frontal lobe in sue a 
position as to press upon Uie olfactory nerve would lea 0 
anosmia on tlie side of the lesion. Impairment of memory an^ 
reduction of intellectual capacity are common evidences 0 a 
lesion of the frontal lobe and may be accompanied by mar 'e 
changes in personality and increased irritability. 

Focal hemorrhages in the precentral gyrus will 
istically give rise to an excitation of the cortical 
with resulting Jacksonian attacks, frequently without osS ^ 
consciousness. With further destruction of the cortica c 
motor weakness on the opposite side of the body’^ resu s^^^^ 
exhibits a regional distribution corresponding to the repr - 
tation of parts of the body in the precentral convolution.^^ 

Lesions in the anterior portion of the tempora 
volving the uncinate gyrus cause a marked ° ^av 

function of tasting and smelling and because of irrita ‘ % 

result in the so-called “uncinate fits” which are chara 
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by hallucinations of taste and smell and short periods in which 
the patient loses contact witli his surroundings, often accom- 
panied by involuntary tasting or licking movements. Com- 
plete destruction of the cortical cells in this area leads to an 
impairment of taste and smell. Lesions involving the post- 
central convolution of the parietal lobe particularly give rise 
to irritation of the motor sensory nerve with paresthesias re- 
ferred to the opposite side of body— so-called “sensory jack- 
sonian attacks.” These begin in that part of the opposite side 
of the body corresponding to the focus of excitation, frequently 
spread to other parts of the sensory area, and may be followed 
by motor discharge. Destruction of the cortical cells in this 
area results in a loss of the finer discriminations of sensation 
whereas the crude appreciation of pain and thermal sense is 
left intact. 

Hemorrhages involving the occipital lobes frequently give 
rise to a lessening of acuity of vision and defect of the visual 
fields, recognition of which is of extreme importance in localiz- 
ing the lesion. 

In general, these cortical manifestations of cerebral hemor- 
rhage are much less well defined than in the case of cerebral 
neoplasms. This is due to a tendency of the hemorrhage to 
spread over the cortical region and also because of the fre- 
quently associated cortical changes elsewhere. 


The diagnosis of cerebral hemorrhage is usually made rela- 
tively easily from the historj'^ and physical examination alone. 
Albuminuria is present in most instances and, as a result of the 
cerebral trauma or shock, glycosuria is frequently seen. Ex- 
amination of the cerebrospinal fluid may yield some informa- 
tion. It is usually under somewhat increased pressure and its 


protein content is elevated to some degree. Blood cells may 
be found in the fluid when the hemorrhage has ruptured either 
into (he ventricular system or into the subarachnoid space. 

t'erebral hemorrhage may be simulated somewhat closely 
by cerebral thrombosis, embolism, or subarachnoid hemor- 
rhace. In cerebral thrombosis, the onset is usuallv much more 
yr.adual the symptoms increasing in severitv over periods of 
'^enty-^our to forty-eight hours. The coma is genLallv less 
Pt ouounced and it is associated with conditions causing disease 
01 U-c ancrios leading a reduction of thefrtme* 
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and intimal thickening as well as to factors causing increased 
coagulability of the blood and reduction of the circulatory rate. 
Cerebral thrombosis is seen in late middle life and old age and 
IS associated with marked atheroma of the decrescent type un- 
accompanied by an elevation of blood pressure. In early middle 
life, a syphilitic endarteritis is the commonest cause and in 
3mung individuals it may accompany acute infections, severe 
anemia, or polycythemia. Since the pathologic condition de- 
velops gradually, the resulting symptoms may not reach their 
height for one or two days. Convulsions are relatively com- 
mon. The end-result is a focal scarring, depending upon the 
vessel affected. 

Cerebral embolism is more sudden and more dramatic in 
its onset than cerebral hemorrhage and is associated with the 
presence of some surgical operative field or area of thrombosis 
elsewhere in the bodv, although this latter may be obscure. 
After the initial attack, the symptoms may increase in severity 
over a period of time as a result of secondary cerebral edema 
and thrombosis. 

Subarachnoid hemorrhage from a ruptured intracranial 
aneurysm occurs usually at an earlier age than cerebral hem- 
orrhage, frequently in young adults without any antecedent 
symptoms whatever. Meningeal irritation constitutes a promi- 
nent symptom and blood in the spinal fluid is regularly ob- 
served. There may be focal signs of destruction of cortical 
tissue but lesions of tlie pyramidal tract are seldom seen, and 
coma is much less profound than in cerebral hemorrhage. 

When a patient is seen in a stage of coma, various other 
causes for such a state must be kept in mind. Coma associated 
with intracranial neoplasms is usually accompanied by marked 
evidences of increase in the intracranial pressure. Hemorrhage 
into a degenerating cerebral tumor may give rise to a gradually 
developing coma and, if this is associated with hypertension 
in an elderly adult, the differential diagnosis may be difficult. 
The history of injury will differentiate most cases of coma 
secondary to cerebral trauma. Coma following an epileptic 
convulsion is usually of short duration unless there has been a 
succession of attacks. Diabetic comas can be recognized J 
the increased rate and amplitude of the respirations and t e 
decreased ocular tension as well as by the characteristic 
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urinar}^ findings of acetonuria, glycosuria, and increased blood 
sugar. Hypoglycemic coma is characterized by an abnormally 
low blood sugar due to excessive dosage of insulin or rarely by 
a tumor composed of the cells of tlie island of Langerhans of 
the pancreas. Uremic coma, particularly in chronic hemor- 
rhagic Bright’s disease, may cause some difficulty in differential 
diagnosis of cerebral hemorrhage in view of the increased blood 
pressure which is common. If a history of nephritis is ob- 
tainable, it is of course of great value. A physical examination 
reveals the presence of an albuminuric retinitis and examina- 
tion of the urine shows low specific gravity with albumin and 
casts. The examination of the blood shows an increased amount 
of nitrogenous metabolites, the blood urea rising to levels of 
more than 200 mg. per 100 cc. of blood. Coma associated 
with various types of intoxication must be considered although 
it rarely offers much difficulty in differential diagnosis. The 
chief drugs concerned are alcohol, various forms of opium, and 
other sedative drugs such as chloral and the various barbituric 
acid derivatives. 

At the onset of cerebral hemorrhage, the prognosis as to 
life and disability is always difficult. Death may occur without 


recovery of consciousness due to increased intracranial pressure 
giving rise to medullary anemia, or because of malnutrition, 
exhaustion, or intercurrent infection. The presence of pro- 
gressively deepening coma suggests the continuance of hem- 


orrhage and evidences a bad prognosis. The pulse tends to 
become rapid and irregular, the respiratory rate becomes rapid, 
irregular, and shallow with an increasing temperature and 
blood pressure. Coma which persists for more than forty- 
eight hours is of very serious prognostic significance. Blood 
in the cerebrospinal fluid is usually of bad significance, sug- 
gesting an intraventricular hemorrhage. 

IVith the recovery of consciousness, the question arises as 
to the degree of permanent disability. Some improvement is 
to be expected in practically all cases but rarely is there com- 
plete rccovcTA’. Some reduction of mental efficiency and of 
wncentration and memorx' is frequently seen, together with an 
mcre.ascd irritability and emotional instabilitv. Aphasia assn 

cov^- Broca’s' area usually re- 

over a period of months, and the dysarthria accompany 
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ing capsular hemorrhage frequently improves more rapidly. 
A spastic hemiplegia incident to damage of the pyramidal tract 
in internal capsular hemorrhage improves gradually, power 
returning to the lower limbs more readily. If there is no im- 
provement at die end of three months, paralysis is likely to be 
permanent. 

Usually some persisting sensory loss is associated with a 
lesion of the posterior part of the capsule, and pain in the 
paralyzed side of the body is not uncommon after capsular 
hemorrhage, usually being ascribed to an irritation of the optic 
thalamus. This is apt to be very persistent and troublesome. 
Tremors may develop in the affected limb, either on voluntary' 
movement or when tlie limb is at rest. Trophic changes are 
common in paralyzed limbs and are evidenced by cyanosis and 
brittleness of the nails. In senile patients, an arthritis of the 


larger joints is commonly seen. 

Surgical control of cerebral hemorrhage by ligation of the 
vessel is not practical in the case of intracerebral lesions. Our 
efforts, therefore, must be directed to reducing the hemorrhage 
as much as possible and lessening the increased intracrania 
pressure. It is desirable that the patient be moved as little as 
possible and that care be taken that nothing obstructs t e 
venous return from the head. Cold applications to the 
are generally advised. The removal of 500 cc. of bloo } 
venesection is probably of distinct value in lowering the mtra 
cranial pressure, particularly in the plethoric type of indivi ua , 
although it somewhat increases the chances of me u ary 
anemia. The removal of spinal fluid by lumbar puncture 
certainly lessen intracranial pressure but it is open to 
objection that it may cause a compression of the medu a i 
the foramen magnum with resultant death. A 
the arterial blood supply to the head has been advise y c 
pression of the internal carotid artery on the side of 
orrhage, but this adds the danger of further cerebral i p^ 
ment by further anemia of the hemisphere alrea y ‘ 
from compression due to hemorrhage. Purgation is j 
advised in the unconscious patient hy the ti^e-honore 
of applying 1 minim of croton oil in a little bu 
tongue. Further dehydration and consequent of 

tracranial pressure may be secured by the recta J 



CEREBRAL VASCULAR ACCIDENTS IN ARTERIOSCLEROSIS 487 

8 ounces of 25 per cent solution of magnesium sulfate. Regular 
catheterization will be necessary in the unconscious patient, 
and a regular intake of fluids must be arranged for either by 
the stomach tube or by infusion. The use of enemata and 
cathartics will frequently be necessary for a time after the 
patient recovers. Voluntary movements of the affected parts 
must be encouraged as soon as tlie immediate effects of the 
hemorrhage have passed. Massage and passive movements are 
of value in keeping up the local circulation and orthopedic 
appliances should be used to prevent contractures. 
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INDICATIONS FOR THE USE OF IODINE IN THE 
TREATMENT OF HYPERTHYROIDISM 

George Criee, Jr. 


INTRODUCTION 

0\t;r 90 per cent of all malignant tumors of the tliyroid, 
all large goiters, all intrathoracic goiters, and approximately 
one half of the cases of hyperthyroidism are the end-results of 
an iodine deficiency.^ In all these conditions, the changes 
initiated by a deficiency of iodine in early life have resulted 
in the formation of adenomata with their attendant complica- 
tions of hyperthyroidism, symiptoms of pressure, or even malig- 
nancy. The widespread dissemination of this knowledge among 
both the medical profession and the public has led to sane 
legislation governing the addition of physiologic quantities of 
iodine to the table salt dispensed in areas of endemic goiter. 
As McClure* and Marine and KimbalP and others have shown, 
the results of this action have been most satisfactory and the 
incidence of endemic goiter is steadUy’^ decreasing. 

In spite of the progress that has been made in the pro- 
phylactic use of iodine, iodine is still employed in the treat- 
ment of established goiter where its use is clearly contrain- 
dicated. It is frequently given to patients with large adenomata 
without hyperthyroidism in the mistaken belief that the size 
of an adenoma can be diminished by iodine therapy. This 
practice is not only useless but is believed by some* to be not 
devoid of the danger of inducing a state of hyperthyroidism. 
In view of the confusion which apparently still exists regard- 
ing Uie use of iodine, a resume of its indications in the treat- 
ment of hyperthyroidism will be given. 


the physiological action of iodine in 
OF HYPERTHYROIDISM 


THE treatment 


I** 


hen a patient A\'itli a diffuse goiter with 
given iodine, die hyperplastic gland fills 
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hyperthyroidism 
with colloid, the 
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pulse rate falls, the basal metabolic rate is lowered, and a re- 
mission of tire hypertiryroidism is induced.^ 

There has been much speculation and investigation as to 
the mechanism of this reaction, but all that is definitely known 
is tliat iodine exerts a direct action on the secretory mechanism 
of the thyroid gland so as to diminish its output of active thy- 
roid hormone. This reaction appears within twenty-four hours 
after the administration of iodine and its maximum effect is 
noted from one to three weeks after the initiation of treatment. 
It is during this period that thyroidectomy can be performed 
with the maximum safety and the minimum reaction. 

Much has been written regarding the phenomenon of 
“iodine escape.” Many are of the opinion that iodine loses its 
effectiveness after a few weeks of continuous administration 
and that patients who take iodine over long periods of time 
become “iodine-fast” or “iodine-tolerant” so that the drug no 
longer exerts any control over the hyperthyroidism. It is true 
that in many cases the severity of the disease progresses in 
spite of the administration of iodine and that neither larger 
doses nor a continuation of the same doses of iodine will pro- 
duce any further remission of its severity. Yet as Means and 
Lerman® have shown, the hyperthyroidism in these so-called 
“iodine-fast” cases undergoes an exacerbation when iodine is 
withdrawn. This indicates that the continued administration 
of iodine exerts a continuous effect, perhaps more striking m 
the first few weeks, but nevertheless present so long as iodine 
is being given. The phenomenon of iodine escape (an exacer- 
bation of the patient’s symptoms while iodine is being given) 
is therefore not to be interpreted as the failure of iodine to 
exert a continuous depressant effect on the secretory activity 
of the thyroid but rather as an exacerbation of the disease 
itself which has occurred in spite of the iodine and would e 
more severe if the iodine were withdrawn. , 

In spite of the fact that many investigators have adopte 
the above point of view regarding the continuity’^ of the notion 
of iodine over long periods of time, there is little or no evi enc^ 
to indicate that the administration of iodine wall 
patient with hyperthyroidism or permanently modify 
severity of the disease except as it depresses the secretory a 
tivity of the thyroid during the time it is given. 
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THE ADMINISTRATION OF IODINE BEFORE OPERATION IN 
PATIENTS WITH HYPERTHYROIDISM 

It is of unquestionable advantage to tlie surgeon to see tlie 
patient with hyperthjToidism before iodine is given so that he 
may estimate the true severity of tlie disease and plan the time 
and the scope of the operation accordingly. This, however, is 
a minor consideration as compared with the unwise practice of 
treating h)’perthyroidism with iodine in the hope of effecting 
a permanent cure. As has been pointed out previously, there 
is little or no clinical evidence to indicate that the course of 
the disease is altered by the administration of iodine. Too 



Fig. 63.— Note rapid fall of pulse curve in response to iodine and bed rest 
and the minimum reacUon that followed thyroidectomy. 


often, futile attempts to treat hyperthyroidism with iodine 
result in prolonged periods of disability followed by a final 
resort to surgen,^ at a time when the severity of the disease is 
increased, the duration of the disease has consumed the 
patient s resen-es of strength, and the risk of operation is 
greatly enhanced. If Iniyerthyroidism is recogniLd arthe 
time 0 the appearance of its symptoms and ifTis treaS 
-urpicall\ without delay, the mortality rate is neelimhlp a 
the period of disability is short. negligible and 

Tilt ideal lime (or per(orming a thyroidectomy is after 
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from one to two weeks of iodine therapy. One cc. of LugoFs 
solution or sodium or potassium iodide in equivalent doses 
provide an ample intake of iodine. This is given three times 
daily. Determinations of the blood iodine, taken one hour after 
the first dose of Lugol’s solution, show values ranging from 
125 to 175 7 per 100 cc. of blood as compared with the normal 


AW »»jS~ 



iniaiE 

iQtai 


SBS3BB 


inBE 

laai 

aaEiEii 

ISiOlIBBB 

ISkSiBBa 

IHBE 

IHEII 

HBBn 

BBBBHI 

i 

it 

t* 

ij 

4 

zee 

a 

t'tt 

« 

ai4« 

<• 

• 4 

1NT 

•«r 

* 

«* 1 

«• 4 

1» 7 

*• • 

h 

Z 

a 

U 

« 

a 

5 

tt 

u 

AK 

jm 

< • ^ 

[.tI 

-..iS 

nntiM 

1^11! 

ililfi 

iiiiunsui 

iiiBiiiimiu 

iinmnuiii 

IBIIIIBIIIIBIIIlSl 

niiiiiaiiiBinB 

BUiiBUiminB 

■IIIMNNHIBI 

lUIBUiMiBI 

unsiinBBi 

IIIIBUlimBI 

imBnii^Bi 

iinimi^Bi 

UNBIinlllBl 

ROfflUBl 

IIUBII 

mn 

lUBU 

inBU 

man 

mil 

IDBD 

IlfflO 

IS 

laiiia 

laniis 

mils 

IIIIII8 

imiia 

s 

uiBniigni 

IIIEIIIIBtll 

IIIBIIIIBIII 

liiiiinnii 

immin 

iBOiiBunsinil 

iilllBllllHlliB 

BniipiBDiiSl 

BIIIIBIII|BinP 

Buimimm 

IIBIIIISIIil 

iisniisp 

uailiBiiir 

DEVimiltt 

BiiiiaiuiBiiiitHiiiiiiantiniiBnnBui 
BiiiiBiiimin^Hnr.Biii'aniiRninul 
BunliiiiBinJ^/ULinHiiiiBiii anl 
BUMBsunuRnixiiiBniKniiainiBnl 

■imi 


lii'ir 


UTiiBkTjksibiiniininiBiiiiBniiBiil 

Hiai 

iniln 

twi 


ji/iMiiiimiiBniii 

flinSUDBIIUBnUBUB 

Biieii 

■jn;! 

utiita 

iHiiiai 

IIBD 

iiBn 

iiBiinBiliii 

usiinsnui 

miiRiiiiBunsniii 

iiiUBiiiiBiiiiauni 

iniBUiisiuiaumiil 

inBuuBununnsal 

E nnii 

liSliiST 

linuilai 

nan 

imii 

linn 

imtiiinjiitE 

iiHHnnitiii 

itnininiiiia 

SllmnSSSIiSlin 

i,i!ioinBBnBnni 

iSB«li7.'ll!minanl 

[3ui.uui:s:s!l 


lisiji:: 

nsii 

iiniiiiaiiiik 

uinsiiiisBnsiiiii 

IliiiiiUHMiim^anul 

H ijliil 

IlSIllUli 

iiai: 

iiaiiiisniiii 

uiiinuimiisau; 

lIHUlHWMilSiMlIfnB 

m imi 
» :mi 

■l MHU* 

!ini!IS9 

la.'v'Hi 

IWItflttt 

'Dsa 

Gia. 

lllTi 

IISIII 

IISIII 

iisni 

iiBm 

USUI 

iisuiii.'sii: 

i*viiri’2! 

(iLAriuii; 

luiir.niriU'j.viR 

UHSlIltBUBJSS 

iiimnimnimnim 

■wmiiituiitiBiii 

nufiiiiiniitnfwi 

at unit luui MiaM • 

musaBsst 

nifnninniiiiiii!! 

■nl 

ml 

E iisiii 

Himi 
9 iiMIl 

•diiiini 

miiiii 

ICIIIIEII 

waiMii 

iniiiiii 

ll•IilIiHulta 

iisiiiisus: 

IIEilllSUIIS 

miiiiaiiiis 

iBuiisniis 

illlSSIISUIISBimilSIESUSSSt 

.lusiiiiBBimsiisiiimmismi 

uiisiiiiBfliiBiinninBnimussu 

iiiiBuinBiiBniiBunBiiiiBiiiisa 

i*»B 

IBlI 

si 

fi imi 

flnsiiii 

■n 

iiNinii 

inilPU|: 

laniiBiii 

iMtiiiaiil 

laillliiiii 

IISIII 

iiaiii 

USUI 

iism 

mi 

ISnilBIIIIEI 

issiis.Qimi 

ISUIIBURiU 

lemiBiiiisi 

IIIISIIlIBBIIBUlia 

iKiBBUBiuarnsq 

iiisBnaBBBP 

lIlBBIIBIRBijilB 

giiBDUBiinsn 

guniuoim 

IIIIRIIISII« 

!l!B3!!SIIIiB!ll!l 

inni 

s| 

s| 

si 

s| 

ll 

OUTPUT 1 1 


tS! 

saints 

mmtm 



■■1 

■1 

■■■ 

!■■■ 

■■isl 

issin 

IB! 

as 


maaa 



Fig. 64. — ^Note failure of pulse curve to respond to iodine and prcopcratne 
measures. At the time of operation, only nitrous oxide analgesia was gnen. 
The patient was draped but the pulse became so rapid that operation 
postponed. Thyroid crisis developed and the patient died within forty-eiglit 
hours. 


blood iodine level of 7 to 11 y. No convincing or controlle 
evidence has been produced to indicate that the remission in 
duced by the intravenous administration of iodides results m 
either a more rapid or a more complete remission of the hypnn 
thyroidism, and in fact Thompson" has shown that muc 
smaller doses given by mouth are as effective as the larger 
doses that are commonly used. 
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When, in response to bed rest and iodine, tlie pulse curve 
has fallen and has established a plateau at a lower level, when 
the weight of the patient is increasing, ivhen tire patient’s ner- 
vousness and restlessness are diminished, then the time for 
operation has arrived. The disease has ehtered a remission 
and has gained an impetus or “momentum” in the direction of 
recover}^. After such a response, severe thyroid reactions are 
extremely rare and operation is safe. 

If, on the other hand, the pulse curve fails to fall in response 
to bed rest and iodine, if the patient loses weight and becomes 
more nervous, then the disease has failed to enter a remission 
and is capable at the slightest provocation of evoking a 
dangerous thyroid crisis. This type of case, in which the pulse 
curv'e fails to respond to treatment, is commonly seen in those 
patients who have had iodine for long periods of time prior to 
admission, and the risk of operation here is greater than in 
the patient whose preoperative response has been favorable 
(Figs. 63, 64). 

Iodine is effective in the preoperative treatment of both 
diffuse and nodular goiters. The toxic adenoma and the ex- 
ophthalmic goiter both express themselves clinically as hyper- 
thyroidism, and, although the most rapid and dramatic iodine 
remissions are apt to occur in patients with diffuse goiter, the 
remissions induced in patients with nodular goiter may be 
equally striking. 


THE USE OF IODINE IN THE TREATMENT OF RECURRENT 
HYPERTHYROIDISM 

It would appear to be inconsistent to denounce the use of 
iodine to cure primary' h\qierthyroidism and to recommend its 
use to cure recurrent h\TDerthyroidism. Nevertheless, clinical 
experience has shown that Haines® is justified in his contention 
that the administration of small doses of iodine over a long 
period of lime will result in lasting remissions in certain cases 
of recurrent h\-perthyroidism. In our experience, the cases 
best suited for this tlierapy are those in which the’ recurrence 
IS of short duration, of mild intensity, and associated with 
iitiU' or no palpable enlargement of the remnants of the thv 
ro.d gland. \\ e have seen patients with this tvpe of recurrent 
r. u„„ n ,„v ye,„ adcr rtyroideclcmy „iu, symptom 
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hj'perUiyroidism and with an elevation of the basal metabolic 
rate up to plus 30 per cent. After treatment with 4 drops of 
Lugol’s solution daily for a period of several months, the 
metabolic rate has fallen to normal, the pulse rate has dropped, 
and the symptoms have disappeared. The rationale of this 
procedure is difficult to explain on the basis of our knowledge 
of the action of iodine on primary hyperthyroidism. It is 
possible, however, that the interruption of the nerve and blood 
supply, accomplished by the previous thyroidectomy, may 
render the recurrent hyperthyroidism more susceptible to re- 
missions and that the administration of iodine is sufficient to 
induce a permanent cure of the disease. It is also quite pos- 
sible that the rare cases which respond to this type of therapy 
represent spontaneous _ remissions unrelated to the iodine 
therapy. In any event, experience has shown that the con- 
servative management of mild cases of recurrent hyperthy- 
roidism is justified and especially so in those cases associated 
with only slight enlargements of the thyroid. 


THE POSTOPERATIVE USE OF IODINE 

If a patient has been properly prepared for operation, iodine 
has been administered in sufficient quantities over a long 
enough period of time so that the remission of the hyperthy- 
roidism is as great as can be obtained by means of rest an 
iodine therapy. In these cases, the level of iodine in the bloo 
is extremely high and the thyroid gland has undergone as muc 
involution as iodine can be expected to produce. Since t e 
effect of iodine is on the secretory mechanism of the thyroi 
gland and since iodine ■ does not have any effect on the 
thyroid hormone which is already circulating in the bloo , an 
finally since the thyroid in properly prepared cases has un e^^ 
gone as much involution as iodine can produce, it is 9^*^^ 
less to administer huge doses of iodine either by mout , . 
rectum, or intravenously in an attempt to control a ‘ 

tive thyroid reaction in a patient who has been proper \ P 
pared for operation. The most that w'e can hope to accomp 
after operation is to maintain the effects of the iodine give 
fore the operation, and this can best be done by mere \ 
tinuing to give 1 cc. of Lugol’s solution three times 
by mouth or by rectum for the first three days after p 
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By this time, the peak of die diyroid reaction has passed and, 
except in the case of divided operations, the iodine can be dis- 
continued with safety. 

If, by any chance, a patient has been improperly prepared 
for operadon and has not had sufficient iodine to produce a 
maximum remission, and if a severe postoperative reaction 
should develop, Lugol’s solution in doses up to 50 minims can 
be given intravenously in a solution of 10 per cent glucose.' 
This same treatment is effective for patients in thyroid crisis 
at admittance, especially if iodine has not been administered 
previously. 

If iodine exerts an influence tending to produce a perma- 
nent remission in some cases of recurrent hyperthyroidism, it 
is logical to believe that iodine might tend to prevent such 
recurrences if given in selected cases after thyroidectomy. 
Therefore, it has been our practice to give small doses of iodine 
(3 minims daily) for a period of six months after operation in 
cases in which severe hyperthyroidism is associated 'with an 
extremely hyperplastic gland. 

It is our clinical impression that the residual symptoms of 
hyperthyroidism are more promptly and completely controlled 
in these cases than would be the case if the patient were dis- 
charged ndthout iodine and with the remnants of thyroid tissue 
in a hj^perplastic state. This procedure seems even more logical 
in view of the knovm fact that iodine prevents the compen- 
satory hyperplasia which develops in the thyroids of experi- 
mental animals after the greater portion of the gland has been 
removed.^® 

Occasionally, a simple endemic goiter is seen in which the 
early picture of iodine deficiency, i. e., hyperplasia, is present. 
In spite of the marked hyperplasia of the thyroid, no hyper- 
thyroidism was present in the case reported below. Had iodine 
in physiologic doses been administered from the time of opera- 
tion. I feel confident that the recurrence could have been 
avoided. 


The imicm was a ninetcen-year-old, unmarried school girl from Niagara 
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because of progressive enlargement of the goiter. After operation, the goiter 
promptly recurred until it was nearly as large as before the operation. 

Examination showed a recurrent, diffuse goiter of soft consistency. The 
basal metabolic rate was minus 7 per cent ; the pulse rate was 78. There was 
no clinical evidence of hyperthyroidism. 

Subtotal thyroidectomy was performed and the patient was discharged 
after an uneventful convalescence. At the time of discharge, the incision was 
well healed and no thyroid tissue was palpable. 

One month later, the patient returned, complaining that her goiter had 
again begun to enlarge. Examination revealed a soft, diffuse enlargement of 
both lobes of the thyroid to approximately three times the normal size. There 
was no evidence of hyperthyroidism. 

Checking back on the histology of the thyroid tissue preuously removed, 
it was discovered that the gland had been in an extremely hyperplastic phase 
and that it contained no colloid whatsoever. In short, there was hyperplasia 
of iodine deficiency and the recurrence was caused by compensatory hyper- 
trophy of the thyroid remnants. Had iodine been given from the first, the 
recurrence could doubtless have been prevented. 

The second recurrence was treated with small doses of iodine and thyroid 
extract, and over a period of years decreased slightly in size. 

THE USE OF IODINE BETWEEN THE STAGES OF A DIVIDED 

OPERATION 

In the year 1926, iodine was widely used over long periods 
of time in an attempt to cure patients with hyperthyroidism. 
We did not then appreciate the danger of withdrawing iodine 
from patients with severe hyperthyroidism who had been tak- 
ing iodine for a long period of time. It was thought that the 
effects of iodine lasted only a few weeks and that, after it ha 
been administered for a time, it lost its effect. Therefore, m 
this year, iodine was not given between the stages of divide 
operations. If a pole ligation was performed for severe hyper 
thyroidism in a patient w'ho had been taking iodine for a year, 
iodine would be withdrawn at the time of the patients is 
charge from the hospital and the patient would be sent orne 
to recuperate, with instructions to return in three months or 
the completion of the operation. In this year, as many ! 
died at home between the stages of divided operation as 
in the hospital after operation. These patients left the os 
pital in good condition but, as nearly as could be judge ro 
the correspondence with families and referring doctors, a 
thyroid crises or cardiac failure soon developed. In o 
words, the exacerbation resulting from the withdrawal o lo 
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was more marked tlian the remission induced by the operative 
procedure and the net result was a fatal exacerbation of the 
hjTierthyroidism. It is therefore unwise to discontinue the 
administration of iodine between the stages of a divided opera- 
tion unless the patient can be kept under close personal super- 
vision. The effect of withdrawal of iodine three days following 
a right lobectomy is shorni in the accompanying chart (Fig. 
65). The pulse rate fell in response to the lobectomy so long 



Fig. 65.— Note the rapid fall of pulse rate followong right lobectomy. 
Iodine was discontinued on the third postoperative day and it is interestin'^ 
to note that the pulse rate began to rise on the tenth postoperative day and 
by the fifteenth postoperative day had reached the same level as before opera- 
tion. This shows the effect of withdrawal of iodine between the stages of a 
divided operation. 


as iodine was given but, when the effect of the iodine on the 
remaining lobe wore off, the pulse rate promptly rose aeain 
nearly to its former level. ° 


titerapedtic test of iodine in the diagnosis of 
HYPERTHYROIDISM 

A course of iodine therapy is of definite diagnostic value in 
nrderhne cases of Iniyerthyroidism in which the basal meta 
hnhc rate is within normal limits. Occasionallv 
hypenliyroidism will be unassociated with phvJcar^^^”'”^^^ 
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metabolic rate may be from zero to plus 15 per cent and, if 
Uie metabolism is carefully checked for four or five days until 
its level is definitely established, a significant drop to zero or 
e ow following tlie administration of iodine mil establish the 
diagnosis of hypertliyroidism. If the patient experiences symp- 
tomatic relief as a result of iodine therapy, the diagnosis of 
hy^perthyToidism will be further substantiated and thyroidec- 
tomy can be advised with assurance that the patient’s symp- 
toms will be relieved by operation. 

SUMMARY 

Iodine is of value in the treatment of hyperthyroidism under 
tlie following conditions: 

1. In patients mth diffuse or nodular goiters in preparation 
for operation. 

2. In patients with mild recurrent hyperthyroidism asso- 
ciated Avith small goiters. 

3. After operation until the peak of the thyroid reaction is 
over. 

4. In small doses for a period of months after operation in 
patients with extremely hyperplastic glands. 

5. Between the stages of a divided operation. 

6. As a “therapeutic test” to aid in diagnosis. 
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MEDICAL TREATMENT OF FLACCID PARALYSIS 
Walter J. Zeiter 


Paralysis is defined as a loss of voluntary movement due 
to interruption of any part of the path of tlie motor impulses. 
The anatomical unit of tlie nervous system is knoivn as the 
neuron. In its simplest form, at least two neurons are con- 
cerned in the transmission of a volitional motor impulse, these 
often being referred to as the upper and lower motor neurons 
or as central or peripheral neurons. Because a definite system 
of motor neurons convey motor impulses, it is not surprising 
that interruption of the nerve impulse in each is characterized 
by a distinctive symptom-complex. A lesion confined to the 
upper motor neuron usually is followed by what is known as 
the spastic type of paralysis, whereas, a lesion of the lower 
motor neuron alone produces the flaccid form of paralysis. 

The degree of loss of power in muscles depends entirely 
upon the degree of injury of the nerve; when there is complete 
interruption of the nerve structure the result is complete par- 
alysis. 

The normal tone or tension of muscles is dependent upon 
the peripheral reflex arc which consists of the afferent fibers 
from the muscles which enter the cord b)'^ the dorsal spinal 
roots and terminate in synapses around the cells of the corres- 
ponding motor neurons in the ventral horn and of the peripheral 
motor neurons. When this arc is broken in any place, the 
muscles immediately lose their tone, as evidenced by softness 
and flabbiness to touch, and by lack of resistance to stretching 
which normally is present. Atrophy of the muscles is recog- 
nizable by a diminution in the size of the muscle, and by its 
soft and structureless consistency. A change is also noted in 
the electric excitability of the nerve and of the muscles it 

^'Uppiic?. 


Flaccid paralysis can be divided, for clinical purposes into 
t"0 group.; (1) that due to a nontraumatic lesion of the nerve 
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and (2) that resulting from complete or partial section of a 
peripheral nerve. In the first group, the lesion may be situated 
in the anterior horn of the spinal cord, the anterior nerve root- 
lets, the peripheral nerve, or the muscle tissue. In the second 
group, the lesion occurs along the course of the peripheral 
nerve and is usually produced by an accident, trauma, or in- 
jury. 

POLIOMYELITIS 


A disease important in the first or nontraumatic group is 
poliomyelitis or infantile paralysis. This is an acute infectious 
disease which in the majority of cases is accompanied by a 
flaccid type of paralysis. The paralysis is not essential to the 
disease. It may be evidenced by weakening or total loss of 
motor power in certain muscles and groups of muscles with 
little or no gross disturbance of sensation. The muscles 
affected may be, and often are, in different parts of the body. 
The course of the disease may be divided into four stages as 


suggested by Legg:^ 

In the first, or acute stage, the constitutional symptoms an 
preparalytic and paralytic phases occur. Treatment at th'S 
time should be entirely medical. Death from poliomyelitis in 
the acute stage of the disease is usually due to failure of the 
respiratory mechanism, this being caused by paralysis of t ^ 
primary respiratory muscles, the intercostal muscles, and t e 
diaphragm. In the last few years, definite advancement as 
been made in the treatment of this type of involvement by ^ ^ 
use of the artificial respirator which has proved itself qui e 


effective and efficient. 

The second stage 
normal and at this tii 
or weakened. About 80 per cent of the patients will have sw 
sitiveness, although others apparently never have any trou 


begins as soon as the temperature becom ^ 
ie the muscles mav be definitely paralyze 


with this symiptom. - ^ . 

In this stage, the aim of treatment must be to 
early deformities and relieve the tenderness. The latter w 
be combated by applying heat two or three times dai y o 
fifteen to twenty minutes. The heat can be applied in t e o 
of hot packs, hot wet blankets or towels insulated wdth 
sheeting, electric pads, hot-water bottles, or radiant lo 
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bakers. Legg believes that moist heat is more effective than 

the dry heat. . 

This stage may last from a few weeks to two or tliree 

months. Careful protection is necessary for the involved 
muscles in order to prevent stretching by the active muscles or 
by gravity. According to Carrell," it is not necessary to make 
a detailed examination of the muscles at this time, because 
such a study would add injury to the muscles. A gross ex- 
amination mil supply the information needed to determine the 
group of muscles which require relaxation and rest. If, for 
example, several groups in the lower extremity are involved, 
it is well to place the legs in a neutral position with the feet 
at right angles to the legs and the knees straight. To main- 
tain the correct positions, one can use wooden or pasteboard 
splints, bandages, plaster casts or plaster shells, covered 
bricks, cradles to support the weight of the bed clothes, pillovrs, 
sandbags, or rolled blankets. A lifting sheet is employed to 
assist in moving the patient. 

The third, or convalescent stage, starts when the sensi- 
tiveness has disappeared and includes that period when the 
muscles make the greatest gain in power. It is at this point 
that active physical therapy can be started and a definite 
regimen instituted for reeducation of the muscles. Now a com- 
plete muscle examination is necessary to determine the extent 


of paralysis and their comparative strength before any intel- 
ligent physical therapy or reeducation of the affected groups 
can be undertaken. This must be done by someone who has 
a thorough knowledge of functional anatomy and the relative 
normal strength of the different muscles. This is true also in 
regard to treatment of these muscles. In handling these pa- 
tients, it is desirable to have someone in charge who has had 
special training and experience in this special branch of 
physical therapy. 


During this entire period, rest and support of the extremi- 
ties is continued with adequate bracing and continued bed rest 
tor a number of montlis. Fatigue and stretching of these 
muscles should be avoided because such activity makes it more 
ditnculi or the muscles to regain their strength and their 
chance of recoyere- will be definitely lessened. As the HcS 
pant m strength, the patient can be allowed more activity 
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The therapeutic exercise pool will be beneficial to many 
patients. Its use seems particularly adapted to those whose 
muscles are so markedly affected that they are able to produce 
little or no motion when examined on a table. If these patients 
are examined in water, more motion will result than when ex- 
amination is made outside the pool. This is not due to any 
special value of the water, but because of the release of gravity 
which permits the child to exercise the muscles better and 
allows greater freedom of different kinds of movements than 
would be possible on the table. Another advantage is that the 
warm water relaxes the muscles, improves the circulation, and 
creates more interest for the patient, thereby stimulating better 
cooperation. Where the large therapeutic pool is not available, 
the smaller but efficient Hubbard tank can be used for treating 
individual cases. 

T he jourth, or chronic stage, does not depend so much upon 
the number of months after the onset of the disease as upon 
the time when the condition seems to be practically stationary. 
The period at which no more improvement is noted after con- 
servative muscle training usually occurs after eight to eighteen 
months have elapsed. It is usually possible to determine 
rather definitely at the end of a year what permanent in- 
equality of muscle balance is going to persist. At this time, 
measures should be considered for stabilizing the joint. This 
may be done by operative procedures on the muscles or bones. 


FOOD DEFICIENCY DISEASE OR AVITAMINOSIS 

In such conditions, for example, beriberi which is recog 
nized as a deficiency of vitamin B, the nervous tissues su or 
injury. The peripheral nerves are affected first. They un er 
go degeneration and the muscles innervated by these nerves 
undergo atrophy. For these reasons, patients suffer rom 

paralysis. _ 

The important part of the treatment of this form o p 
atysis is to remove the cause. During the acute stage, sup 
portive splints should be used to keep the extremity m 
neutral position, thereby preventing contractures. Pro ong 
warm baths or some form of external heat, such as in ’ 

may be used to relieve pain. After the acute phase has ’ 

gentle massage and muscle stimulation xvith the interrup 
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galvanic current may be started. The current should be of 
just sufficient strength to cause a good contraction. The num- 
ber of contractions null vary; usually it is well to begin with 
3 or 4 and gradually increase the number. It is important in 
using these stimulations to avoid fatigue to tlie muscles. 

multiple neuritis 

Neuritis mav be due to poisons introduced into the body 
from external sources, f. c., metallic or inorganic substances as 
lead, arsenic, mercury^, copper, alcohol, or various aniline com- 
pounds and derivatives. It may also be produced secondarily 
by toxins produced nothin the body from diseases such as 
tjfphoid, scarlet fever, smallpox, and diphtheria. Here again, 
the primarj' aim in treatment is to remove the cause. If par- 
alysis occurs, it maj^ be treated in the same manner as that 
follondng food deficiency diseases. 


PARALYSIS DUE TO PERIPHERAL NERVE INJURY OR SECTION 

Injuries to the peripheral nerves may be caused by falls, 
blows, dislocations, fractures, penetrating wounds, and con- 
tinued pressure. If the injury is sufficiently severe, loss of 
power to the muscle is produced and flaccid paralysis results. 

Pollock® states; “Physical therapy holds the first place in 
the treatment of peripheral nerve lesions; operative procedure 
of suture and neurolysis will not serve to restore function. 
They only make it possible for the nerves to regenerate. It is 
conceivable that perfect regeneration might occur in the nerve 
and an extremity be functionless, because of interphalangeal 
fibrosis, retraction of capsular ligaments, marked atrophy and 
fibrosis of muscles, shortening of muscles, spasm of muscles 
and ankylosed joints. ’ 

‘mere a primary or secondary^ suture is indicated im- 
mediately, physiotherapeutic treatment must assist the opera- 
tive procedure. When it is felt advisable to defer the operative 
procedure, physical therapy must be initiated promptly to the 
nid that when the neiA-e regenerates it will activate a mechan- 
tsm capable of adequate movement.” 

To proicci the .veakened muscles trom contractiue and 
ovemraebno „.c mc.hods described for me ta 
myol,,,, can be applied. To supplv heat to the affected 
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the infra-red lamp or baker may be used. One must be careful, 
however, to avoid excessive heat because a disturbed sensation 
and lack of normal collateral circulation may cause unpleasant 
burns which heal slowly. The whirlpool bath at a temperature 
of 100° to 105° F. for twenty minutes to one-half hour is 
beneficial to the patient with cold, clammy and tender ex- 
tremities. The medical diathermy also gives a very satisfac- 
tory form of heat. These treatments can be given for one-half 
hour; they should be of moderate intensity, for here too utmost 
care is necessary to prevent burns due to overheating. 

After some form of heat is applied, electric stimulation is 
used. The slow sinusoidal current, beginning xvith 2 or 3 con- 
tractions of each muscle, is used at the beginning and is 
gradually increased. In patients vdth partial loss of function, 
more vigorous stimulation may be employed. The muscles 
should never be fatigued. Active exercise is instituted as soon 
as there is any indication of return of power. The interrupted 
galvanic current can also be used but it causes more pain and 
quite frequently is difficult to use in children and sensitive 
patients. 

When active response of the muscles has returned, manipu- 
lation, active exercise, and reeducational movements form the 
important part of the treatment. 

FACIAL PARALYSIS— BELL’S PALSY 

The etiology of this condition must be taken into considera 
tion before the treatment is initiated. Its causes are many an 
varied and the following should be borne in mind: 

(a) This paralysis may be produced by the exposure of t e 
face to cold or to a prolonged draft of air. This is common y 
called “refrigeration” or the rheumatic type. 

(b) Another common cause is disease of the middle ear 

and mastoid cells, both in the chronic and especially m ^ 
acute stages of the disease. , 

(c) Other causes are fractures of the skull throug ^ ^ 
petrous portion of the temporal bone; tumors and operation, 
about the parotid gland and neck; basal meningitis, especia 
sj^philitic; vascular, neoplastic, and inflammatory con itio 

within the pons. _ .j. 

The first important step in treatment is to remove tne 
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live factor if this is possible. Neoplasms, of course, constitute 
a problem in surgery. If the paralysis is due to syphilis, active 
intensive therapy should be started. During the early stage 
of paralysis, rest of tlie involved muscles is essential and no 
attempt should be made to exercise the muscles at tliis time. 

It is well to give some support to the muscles to prevent 
marked sagging, and this can readily be done by running nar- 
row strips of adhesive tape from the region of the temple dowm 
the cheek to near the lips. 

During this early stage, some form of heat should be ap- 
plied to increase the circulation to the involved part, to reduce 
inflammation, and to speed up absorption of exudate. Hot 
compresses, with or without magnesium sulfate, infra-red 
radiation, and medical diathermy give a desirable form of heat. 
The hot compresses serve as a simple method which is easily 
and readily adaptable for home use. Infra-red radiation is 
simple to apply and gives a penetrating form of heat. The 
use of the short-wave diathermy by the electromagnetic in- 
duction method is the simplest method of securing a soothing 
deep heat. 

During this period, it is well to treat the patient two or 
three times daily. If there is much pain, positive galvanism 
for its sedative effect should be employed over the painful area. 
.After a week or ten days, when most of the pain has disap- 
peared, very gentle massage to the cheek may be used but this 
should be preceded by some form of heat. 


Following the acute symptoms, which usually last from ten 
to fourteen days, the disease enters the stage of degeneration 
of the nerve. At tliis time, a thorough examination of the 


nerve and muscles should be made by electrodiagnosis which 
will help in making a prognosis and will also give some informa- 
tion regarding the intensity of treatment. More intensive 
treatment should now be started. Voluntary exercises should 
lie tried daily. The patient should stand in front of a mirror 
and try to smile, close the eye. lift the eyebrow and reproduce 
.« 1 faaal movements of which a normal person is capable 
eaMs apphed to the affected side for fifteen minutes followed 
1> tlu^ interrupted galvanic current and massage is given 
1 torm of treatment may be continued for several moX 


or for a year if ncccssarv. 
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BRACHIAL PLEXUS PARALYSIS 

Brachial plexus paralysis is usually one of two types: (1) 
Erb-Duchenne' palsy or the upper arm type, (2) Klumpke 
palsy or the lower arm t3'pe. Paralysis of the entire arm may 
occur and tin’s is a combination of the Erb and Klumpke types. 

These various forms of paralysis of the brachial plexus may 
be produced by fractures of the cervical vertebrae, by diseases 
involving tlie cervical vertebrae such as tuberculosis, syphilis, 
tumors in the cervical region, cervical ribs, dislocation, fracture 
of the shoulder girdle or humerus, by penetrating wounds and 
by stretching of the brachial plexus at birth. 

The treatment is started as soon as the palsy occurs. Dur- 
ing the acute stage, while tenderness and pain are present, 
rest is of utmost importance. To obtain rest, corrective splint- 
ing must be employed to avoid any' pull or tension on the 
plexus. This can be obtained by use of the aeroplane splint 
or in birth injuries by use of tlie obstetric splint. While wait- 
ihg for nerve regeneration to occur, heat, massage, passive ex- 
ercise, and electric stimulation should be used to prevent 
atrophy of the muscles. Heat can be applied with an infra- 
red generator, hot-pad, diathermy, or the whirlpool bath. 
Massage should be used to help stimulate the circulation and 
absorb any fluid that may be present in the extremity. Pas- 
sive motion should be done slowly and gently. This helps to 
prevent contractures and keeps the joints mobile. In carrying 
out any of the above procedures, it is always important to avoid 
any pull or stretching of the brachial plexus. 

No attempt is made to include types of flaccid paralysis 
which may be caused by disseminated changes in the centra 
nervous system and so-called “primary diseases” of the muscle. 


BIBLIOGRAPHY 

1. Legg, Arthur T.: Physical Therapy in Infantile P.iralysis, Chapin 

VIII, 2: 1-88, Principles and Practice of Physical Therapy, Hagerstown. ''• 
Prior and Co., 1933 ^ 

2. Carrell, W. B.: Infantile Paralysis, Physiotherapy Rev., H. 1 

(March-April), 1934. 2 - I 30 

3. Pollock, Lewis, J.: Peripheral Nerve Lesions. Chapter \ IL • 
Principles and Practice of Physical Therapy, Hagerstown, W. E. Pr*'”’ 

Co., 1933. 



Medical Climes of North America 
March, 193S. Cleveland Clinic Number 


DIAGNOSIS AND TREATMENT OF HYPO-OVARIANISM 
E. Perry McCullagh 


Ovarian deficiency is a common clinical condition. T le 
cases in which ovarian failure is seen can be considered broadly 
to fall into 3 groups according to the degree of severity of the 
involvement, although the fundamental factors are closely re- 
lated in almost all cases. 

The first group is comprised of women in whom there is 
outspoken evidence of an endocrine abnormality. In the 
presence of a few of these, such as myxedema or the climac- 
teric, treatment may be expected to yield uniformly good re- 
sults but, in the remainder of the group, if the condition is 
sufficiently severe to produce outstanding signs, it may have 
been present for a long time and will yield poorly to therapy, 
especially with respect to the menstrual periods. 

In the second group are those cases which simulate definite 
endocrine syndromes, the features of which indicate the 
mechanism through w'hich ovarian function is involved. 

In the third and largest group, there may be little or no 
clinical evidence of the cause of abnormal ovarian function 
except abnormality in menstrual periods. 

In the latter group, although the condition is not so severe • 
as in the others, it may be more vague and, to the same degree, 
treatment becomes more empirical. It has been necessary to 
assume tliat in mild abnormalities of menstruation, the factors 
involved are fundamentally the same as we understand them 
to be in severe endocrine disease. Even though this is the 
case, the therapist is still at a disadvantage because of the 
relative inadequacy of the available active principles. This 
applies particularly to pituitan,' principles. In addition, there 
IS a lack of knowledge relative to their proper use, and finallv 
their cost is high. ^ 

It has been deplored by many wTiters that it may be neces 
10 continue treatment to prevent recurrence of symptoms 
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such as amenorrhea for example. Such continuation of treat- 
ment is not surprising if we consider that this is true with any 
replacement tlierapy. No clinician is dismayed if, after dis- 
continuing the use of insulin or thyroid, it becomes necessary 
to give it again. When we consider the many obstacles in- 
volved, it seems, in fact, rather remarkable that so many in- 
stances remain in which a relatively permanent result is ob- 
tained following tlie use of sex hormone therapy which has 
been given over a relatively short period of time. 

A cursory review of some of the more definite endocrine 
disorders will serve to give a broad view of the very intricate 
problem of hypo-ovarianism as seen clinically, and will also 
afford an opportunity for mentioning certain features of ovarian 
failure which may apply to milder and less definite clinical 
conditions where menstrual abnormalities are likely to be the 
chief complaint. 

Hjrpothyroidism is a common cause of menstrual disorders, 
since it is in itself a very common endocrine disease, especially 
in combination with other endocrine abnormalities. FuHy 
developed myxedema is uncommon and, in cases of hypothy- 
roidism without obvious myxedema, the possible presence of 
the condition must be borne in mind and symptoms and signs 
must be elicited and evaluated wjith care if the correct diagnosis 
is to be established. There is still a tendency to make a diag- 
nosis of hypothyroidism based on a low basal metabolic rate 
alone. Such a practice undoubtedly leads to erroneous diag 
noses, yet at the same time there are few hypometabolic states 
in which the cautious use of thyroid does actual harm; in fno < 
in a great many instances where menstrual abnormalities are 
the chief reason for treatment, small doses of thyroid are o 
value regardless of whether a diagnosis of hypothyroidism can 
definitely be established. Haines and Mussey^ have shov^i 
for example, that in 75 women with various menstrua 
orders and low basal metabolic rates without myxedema, t ej^ 
was an improvement in menstrual function in from 55 to g 
per cent following thyroid feeding alone. The doses emp ojc 
varied from 0.5 to 3 grains of desiccated thyroid^ daily. 

In 194 of our patients with a clinical diagnosis of hypo 
roidism before determinations of the metabolic 
made, 53 per cent were found to have metabolic rates c 
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minus 20 per cent, and 47 per cent between minus 20 per cent 
and ± 0 per cent. The percentage of frequent signs and 
s\'mptomswas as follows: 

Per cent 
93 


Symptoms 

Diminished endurance 
Diminished energy 

Mild nervousness 

Drowsiness 

Inalertness 

Diy skin 

Poor memory 

Numbness of hadds or feet 
Edema 


89 
79 
78 
74 
74 
68 
. 67 
. 67 


Edema was considered to be present if any puf&ness of the 
hands or eyelids was noted by the patient. 

In this group of 194 patients, there were 164 women, of 
whom 36 had passed the menopause. Of the remaining 128, 
90 had normal menstrual function. The menses were judged 
to be abnormal in 38 (29.7 per cent), all mild grades of ab- 
normalities being included. Among these abnormalities, ir- 
regular bleeding occurred in 54 per cent, menorrhagia in 39 
per cent, and hj^pomenorrhea in 54 per cent, these symptoms 
overlapping in some cases. 

Adrenal cortical adenomata or hyperplasia may be 
accompanied by obesity, masculinization, male distribution of 
hair, coarse voice, and enlargement of the clitoris. All the 
other features ascribed to pituitary basophilism have been re- 
ported to be present in some cases of adrenal tumor. It is 
extremely difficult to differentiate this condition from pituitary 
basophilism or from arrhenoblastoma of the ovary and at times 
it is impossible. It has been suggested that arrhenoblastomata 
cause less enlargement of the breasts and tend to produce more 
clean-cut masculinization in other ways such as obvious laryn- 
geal Inpertrophy and enlargement of the clitoris. It is difficult 
to state whether the association of amenorrhea wdth such con- 
ditions is due to a true h\T50-ovarianism. If distinct hyper- 
uophy of the adrenal or the presence of a tumor is proved bv 
injection of air or exploratorj^ laparotomv, operative removal 
of part of the adrenal may be followed by resumption of normal 
lx xxld exses, treatment similar to ttat used™ ’ 
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hypo-ovarianism of primary or pituitary origin may be tried 
or roentgen irradiation may be administered to the pituitarj' 
or adrenal. 

Ovarian h3'pofunction occurs in many outspoken diseases 
of the pituitary and, in mild cases, the matter is probably on 
a similar basis. 

Pituitary cachexia (Simmonds’ disease) is complete or 
almost complete suppression of pituitary activity due to or- 
ganic destruction of the gland. The symptoms are those which 
may be anticipated where there is a marked reduction of all 
endocrine functions. In females amenorrhea invariably occurs, 
Extreme weight loss and weakness is found. Arterial hypo- 
tension is present. Marked depression of the basal metabolic 
rate to minus 35 or minus 40 per cent without mjTredema is 
common, and h 3 ^oglycemia occurs. All other causes of severe 
cachexia must be carefully excluded and among the most difh- 
cult is Addison’s disease. Chronic infections, such as tuber- 
culosis, cause a similar picture but are less likely to produce 
such a great depression in metabolic rate or such early amen- 
orrhea. The treatment consists of the use of a high calone 
intake. This is always difficult to attain because of anorexia. 
The use of large doses of vitamins is indicated. Thyroid,^ i 
used at all, must be given writh the greatest caution, bearing 
in mind that similar depressions of the basal metabolic rate 
are caused by starvation alone. Adrenal cortical hormone 
and high sodium, low potassium intake may be tried as we 
as polyvalent pituitary extracts, for example, polyansm 
(Ayerst). _ , 

A condition which simulates pituitary cachexia very c os<; > 
is anorexia nervosa. This should be considered as a clinica 
syndrome since it is apparently possible that an individua ma) 
voluntarily restrict the diet to such a degree as to produce a 
the essential features of the disease just mentioned, 
perhaps the organic destruction of the pituitary. ^ This con 
tion is important in the discussion of ovarian failure 
these similar states probably form a counterpart in very 
degree of food or vitamin deficiency which, in mild 
ovarian failure more frequently than is demonstrated y 
present means of examination. It is not ^ uncommon 
amenorrhea to follow the injudicious restriction of die , 
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food deficiency should always be considered as a possible factor 
in the production of menstrual abnornialities, especially in 
those cases where no endocrine disorder is apparent. 

Pituitary basophilism in its tjpiical form includes such 
sjTnptoms and signs as early amenorrhea, obesity, chiefly of 
the trunk, neck and face, hirsutism, purplish striae, arterial 
hypertension, and decalcification of the skeleton. Hyper- 
trophy of the clitoris may be present. Common additional 
findings are elevated metabolic rate, decreased glucose toler- 
ance, polycythemia, and sometimes high levels of serum cal- 
cium, blood cholesterol, and nonprotein nitrogen. The essen- 
tial mechanism involved here is apparently excessive activity 
of the basophilic elements of the pituitary which, in turn, cause 
an increased stimulation of the adrenal cortex. Basophilic 
adenomata have been reported in many such cases although it 
should not be overlooked that they have also been reported in 
many other cases in which there was no such clinical syndrome. 
The combination of basophilic adenoma and adrenal hyper- 
trophy or adenoma is apparently much more commonly asso- 
ciated with this syndrome. The disease must be differentiated 
from adrenal cortical syndromes and arrhenoblastomata of the 
ovar>^ The complete differentiation may be clinically impos- 
sible with any degree of certainty. Estrogenic substances in 
the urine are frequently low, but in some cases they are well 
uithin normal range in the presence of menstrual irregularities 
or amenorrhea. 


The treatment of choice is roentgen irradiation of the 
pituilarj' or of the pituitary and adrenals. 

Cases which simulate a less marked syndrome of this sort 
are common and although I know of no method of proving the 
relationship, it is highly suggestive. Frequently young women 
are seen who are obese, have moderate hirsutism, amenorrhea 
or oligomenorrhea, but no other clinical findings of note. The 
blood pressure may be mildly elevated. Assays of estrogenic 
hormone may. when available, help in formulating a rational 
plan of therapy. If a properly balanced, low calorie diet plus 
the type of therapy outlined below for other tjmes of hwo 
ovariamsm fail, irradiation of the pituitarj^ gland shoulfb; 
conMdered and will be successful in some cases ^ 

Otlw pituhaty diseases might be mentioned such as in- 
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fantilism in whidi tiiere is dwarfism which may not be asso- 
ciated with the retardation of epiphyseal development unless 
there is concomitant hypothyroidism. The epiphyseal lines 
may long remain open, however, due apparently to the severe 
hypogonadism which is usually present and brings with it the 
marked underdevelopment of genitalia and secondary sexual 
characteristics. The numerous other causes of dwarfism must 
be excluded. Treatment by growth hormone has been, on the 
whole, very disappointing. The administration of thyroid to 
the limit of tolerance is usually indicated, and every effort 
should be made to maintain the best possible nutrition. The 
treatment of the hypo-ovarianism itself is usually postponed 
through the fear that more normal levels of ovarian hormone 
in the body may hasten epiphyseal closure. In this, we prob- 
ably compliment ourselves, exaggerating in our own minds the 
ease with which genital development and retarded epiphysoa 
union may be corrected. It is perhaps better, however, to orr 
on the safe side and, when growth has finally become station- 
ary, intensive sex hormone therapy, if prolonged for six to 
twelve months or more, will produce growth of the genita la 
and secondary sexual characteristics sufficient to validate c 
effort and expense involved. A menstrual period in severe 
cases may be attained but a normal sexual rhythm canno 
expected. 

Gigantism is uncommon in women. When it does occuj 
it is likely to be associated with hypo-ovarianism.^ The trea 
ment of choice for the gigantism is roentgen irradiation o 
pituitary and, if it is warranted, the hypo-ovarianism 
treated on its own merits. Here again, assays of estrog 
hormone may be of value. 


In women, acromegaly occurs much more C' 


ommonly than 
megaly 


gigantism. Patients with moderately advanced acron 
may menstruate normally and advance through 
some instances, in fact, symptoms apparently are ame 
during pregnancy. Hypomenorrhea or amenorrhea, o" 

is the rule. _ _ j of 

The general symptoms are associated with enlarg 
the skeleton, especially the head and extremities, as v\e 
soft tissues. A tendency to goiter, hyperthyroidism, a 
hypertension, and diabetes is common. Acidophilic p 
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tumors may cause headache, erode the sella, or extend upujrd 
■ where they produce signs of pressure and blindness, the 
choice of treatment lies between roentgen irradiabon and sur- 
gery and depends upon the rapidity of increase in the size of 
the tumor which is usually present, the sjTnptoms of pressure, 
and especialty the degree of loss of vision. Large doses of 
estrone (follicular hormone) may be tried in mild cases. 
Roentgen therapy seldom corrects the hypo-ovarianism to a 
practical degree or reestablishes the menses. In some of these 
cases, the urinary prolan is excessively high and, in some cases 
: of amenorrhea, there is a normal excretion of estrogens. 

•' Whether these are normal in the blood, I cannot say. If these 
substances are low, treatment for the hypo-ovarianism, if in- 
dicated at all, will be as for other instances of pituitary hypo- 
ovarianism. 

Adiposogenital dystrophy (Frohlich’s syndrome) was 
. - originally thought to be due to hypopituitarism but it is now 
. generally accepted that it is due to hypothalamic damage alone 
. or with pituitary damage. Originally, the syndrome included 
a tumor in the immediate vicinity of the pituitary but, cur- 
^ ■ rently, Frdhlich’s syndrome does not usually imply the neces- 
> sary presence of a tumor. 

Especially in children, an acute infection frequently pre- 
cedes the onset of obesity but acute infections are so common 
as to render judgment regarding their relationship difficult. 

, Occasionally, however, more definite evidence of mild en- 
^ cephalitis can be obtained. The appetite and thirst are usually 
excessive and it is probable that these, associated as they often 
; are with diminished physical activitj’^ and a basal metabolic 
rale somewhat lower than normal, form the basis for the 
obesity. 


In girls, puberty is delayed, although it seldom fails to 
appear. At the age of seventeen to nineteen, these obese girls 
may have little or no pubic or axillary hair, they commonly 
have small, conical breasts, smooth pink areolae and infantile 
mpples The vagina is small and the uterus, if it can be felt 
smaller than normal. Xormal sexual interest is obviouslv 
lackmc. The teeth arc excellent, the epiphyseal development 
and unmn are about normal except where there i<; mnr ^ ^ 

The ehie ie L. so, ltd Sr'S 
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obesity is confined cliiefl}' to the trunk and attachments of the 
extremities. Mild cases grade gradually into normal. The 
treatment of the hypo-ovarianism is part of the treatment of 
die entire condition. In die more severe cases, injections of 
one of the preparations of pregnancy prolan is indicated (an- 
tuitrin S, Parke, Davis and Co.; follutein, Squibb; A.P.L., 
Ayerst; antophysin, Winthrop, and many others are available). 
Apparently, adequacy of dosage and prolongation of treatment 
are the essential considerations. It has been our practice to 
give 200 or 300 units three times per week, prolonging the 
treatment for a j^ear or more if necessar)^ Usually two or three 
months is an adequate length of time. The treatment may be 
given continuously or for three weeks of each month, the latter 
being theoretical^ preferable. A.P.L. may be obtained in a 
strengdi of 500 units per cubic cendmeter though these Colhp 
units are smaller dian those used in other solutions. 

Reduction of weight is important. In adolescents, a diet 
containing 20 to 30 per cent more than the basal caloric re- 
quirement for ideal weight will usually produce excellent re 
suits and will not mean enough restriction to cause the 
to abandon it. In adults, a diet of between 800 ., 

calories is usually practicable. In either case, the diet shou ^ 
contain at least 0.85 Gm. of protein per kilogram of ideal 0 > 
weight in addition to adequate vitamins and minerals. ’ 
frequently advisable to add extra amounts of vitamin B m 
form of yeast tablets or combined with vitamins A an 
one of tlie available vitamin-concentrate capsules sue 
hepicoleum compound (Lilly) or abdol (Abbott). 
ministration of thyroid in small doses is oftena usefu a ju > 
but the administration of the usual doses of pituitary e.x 
by mouth is useless. 


PITUITARY HYPO-OVARIANISM 
In such outstanding pituitary'' diseases^ as acromeg 
dwarfism, or true pituitary cachexia, the pituitary 
hypo-ovarianism is unquestionable. In addition, p. 

there are certain cases of pituitary' tumor in whic^ p'j[cea?e 
of ovarian deficiency are the only signs of Jonal 

and on this basis it seems reasonable to assume tha „ 
ovarian disorders may begin with pituitary' damage. 
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and Evans and Simpson® showed that in rats vitamin B de- 
ficiency may cause ovarian damage in this way. 

ClinicaUy, the differentiation between primary hypogonad- 
ism and tliat of pituitary origin may not be possible wuth any 
degree of certainty. If peripheral signs other than hjiiogo- 
nadism are present and point to the pituitary, this gland is sug- 
gested as the seat of the abnormality. This is true also if 
examination of tire visual fields or roentgen examination shows 
evidence of local disease. 

In tlie young who fail to menstruate after the age of six- 
teen or in whom the menses remain irregular or very scant, 
h\T 3 ofunction of the pituitary may be suspected. In later life, 
such patients are likely to be sterile. If other diseases, such 
as hj'pothjToidism, congenital deformities, anemias, and 
chronic infections, are carefully excluded, such a possibility is 
even more probable. Examination in these patients reveals 
poor development of the vagina, small size of the uterus, scant 
production of pubic and axillary hair, and small breasts. 

In adults, where the condition has supervened after a period 
of normal or relatively normal sexual development, there is 
little to distinguish the case from one of primary ovarian 
failure. In most adults with severe, primary, ovarian damage, 
there is little change in the skin or hair while, in some of those 
nith pituitary failure, there is a peculiar and at times almost 


complete disappearance of axillary and pubic hair which is 
coupled frequently ndth a very fine, pale skin and marked loss 
of sexual impulses. In such cases, prolan assays are of some 
value. No method of prolan assay has been developed by 
which one can determine that there is a pituitary deficiency 
but most of the methods such as the Aschheim-Zondek or 
ITiedman test will measure excesses of pituitary or pituitary- 
like hormone in the urine. If this material is excessive in the 
pro.Hmcc of hypogonadism, it strongly indicates, in most cases 
that the pituitary disease is not the origin of the hypogonadism’ 
1-A-en tins evidence, however, must be accepted with caution 
?mce some patients nith pituitary tumor and amenorrhea can 
shown to have positive Friedman tests 
The importance of making a differentiation between nit 
u t.ar> hN-pogonadism and primarx^ ovarian failure is suppoLd 
be of importance in treatment. It is argued that, fpit 
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uitary failure is present, the use of ovarian hormones will ag- 
gravate it, whereas, if pituitary sex hormones are present in 
overabundance because of ovarian failure, such products as 
pituitary sex hormone or pregnancy prolan are contraindicated. 
There are fallacies in bodi arguments. Where ovarian failure 
is secondary to pituitary disease, raising the level of ovarian 
hormones to near the normal range by injecting them should 
have no greater inhibiting effect upon the pituitary than would 
normal ovarian activity. It is known that very large doses are 
required to bring the estrogens in the urine up to or above the 
normal range. In the case of excessive urinary prolan, the 
prolan measured in tlie urine in pituitary disease probably 
not the same substance as the pregnancy prolan usually Used 
for treatment. In cases of menorrhagia at the menopause, 
excessive amounts of urinary prolan may be present. This 
has been shown by Engle^ and others to be chiefly follice- 
stimulating hormone. Even in cases where there is excess o 
such hormone, the injection of extracts of pregnancy urine ma} 
relieve clinical symptoms. 

MENORRHAGIA 

According to current theories, functional menorrhagia in 
young women is due to a limited pituitar}'^ action w'hic 
duces an active follicle but does not force such a fo 
rupture and form a normal corpus luteum. The 
action of estrone from such a follicle thus causes 
endometrial growth with persistent characteristics of t a 
of endometrium normal to the preovulation period, 
dometrium may become thickened, cystic, and nna y 
generated and hemorrhagic. _ . 

There are many arguments against this conception. 
in doing endometrial biopsies in cases of menorrhagia in 
organic causes such as tumors and inflammation 
excluded, one may find a definitely hypoplastic en 
Second, it has been demonstrated repeatedly that p^_= 
follicles may be present in the ovary without menorr 
third, corpora lutea which appear normal on his ° ^ ^ 

amination may be present even though functional 
exists. In addition, no evidence has as yet been pr 
show that injections of pregnancy prolan actually cau= 
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ization in the human ovary. In spite of these apparent ob- 
jections, functional menorrhagia, both in the young and at 
the menopause, if the patients are carefully selected, responds 
remarkably well to injections of extracts of pregnancy urine. 

In severe cases of pituitary hypo-ovarianism, we use the 
following plan of treatment which is modified to suit the in- 
dividual problem ; 

The diet is given consideration, a well-balanced diet being 
arranged with more than sufficient vitamin B. Reduction of 
weight is produced when the weight is excessive. Thyroid in 
doses of Vo to 1 grain of the desiccated gland is frequently 
used as an adjunct to treatment. Pregnancy prolan (antuitrin 
S, follutein, etc.) in doses of 100 to 300 units is given three 
times per w'eek. In cases of amenorrhea, this may be con- 
tinued for three weeks at a time and then be interrupted. 
During the first half of the treatment, pituitary sex hormone 
such as prephysin (Chappel) may be used alone or in con- 
junction with the agents mentioned above. In addition, where 
severe hjqDOgonadism is present, estrone in the form of pro- 
gynon B, theelin, amniotin, etc., is given in doses varying 
usually from 5000 to 10,000 units for 6 to 9 doses, each dose 
being given with one of the doses of pregnancy prolan. 

In menorrhagia in women under thirty years of age, no 
curettement is done as a rule. 'l^Tien the patient is over this 


age, care must be taken in excluding malignancy. In cases in 
which menorrhagia has lasted for many months, a curettement 
preceding endocrine therapy is frequently advisable, both to 
determine the type of endometrium present and to remove the 
abnormal endometrium. In cases of severe bleeding, trans- 
fusion may rarely be necessary. Pituitrin or ergot may be 
used if necessary at first. Sometimes a few injections of 
mocassin venom will be effective. The possible factor of mild 
hyiwthyroidism should be remembered and, where any sus- 
picious evidence is present, it is good practice to give V, to 1 
gram of desiccated thyroid per day. Ferrous sulfate in’doses 
"f to 10 grams three times a day will usuallv help materiallv 
in lepmnng the anemia which so frequentlv is prkent ^ 
• mce lOM, ,vhen Xovak^’ proposed the use of pregnanev 
piolan m menorrhagia, it has been widelv emnloved^ ^ 
varW greatly i„ diCntCs 
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variability is probably associated with the thoroughness with 
which treatment is given and the care used in selection of cases. 
I\Iany plans have been proposed for such therapy. I have been 
convinced for several j^ears that our success has been more 
consistent in those patients who received large doses of the 
substance. In spite of the cyclic nature of the menses, we have 
used regular injections, disregarding the time of the period. 
As a rule, doses of 100 to 400 units of antuitrin S, follutein, 
or SOO or more units of A.P.L. are given. Good results have 
been obtained in about 90 per cent of our cases. In most of 
tlie failures, the doses were small and were given for a short 
time only. In a few instances, pelvic inflammation which was 
unrecognized at first was suspected as a cause of failure, n 
some cases, however, tliere was typical h 3 T 3 erplastic en o- 
metrium, adequate dosage, complete failure of treatment, an 
no tenable explanation. In one instance, after all the a o\e 
methods failed, use of moderate doses of cevitamic act 
followed by normal menses. Apparently deficiency of vitamin 
C should be considered as a possible cause of uterine as we 
as other forms of hemorrhage. . 

Treatment with pregnancy urine extracts usually nee 
be continued longer than three months unless definite evi e 
of improvement is obvious. Usually one or two mon s 
treatment is sufficient. In a small proportion of “^es, 
symptoms will recur and usuall}'^ will respond again o 
ment. 

PRIMARY HYPO-OVARIANISM 

Severe, primary, prepuberal hypo-ovarianisni 
common. The diagnosis seems to be warranted w 
are outspoken evidences of ovarian failure ^^ic < 
pubert}'- without any evidence of other glandular 
is difficult to see the logic of classifying such cases 
uitary in origin when it is not certain that sue ’ 
even though it may be conceded that such is possi e. 
cases, the vagina and uterus remain infanti e an 
fail to appear, the breasts do not develop, axil a 
hair are sparse or absent, and the labia leg; 

iphyses remain open for a long time, an ^ 

become long, the span at times ^ ^ ^ 

more inches. The trunk and extremities are usual > 
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covered with fine skin, and are almost hairless. The facies 
are puerile. There is a tendency to fatigue, and a bearing 
t 3 Tiical of adult assurance and sexual interest is lacking.^ A 
general childlike demeanor is preserved. There is little 
laboratori^ data of note in such instances. Estrogens in the 
urine, if present at all, are in very small amounts, urinary 
prolan may be demonstrated. 

The treatment in such cases, so far as has been demon- 
strated, can be expected to bring about only limited effects. 
Relative^ large doses of estrone alone, such as 2000 to 10,000 
units of theelin, progjmon B or similar substances about three 
times per week, if continued for months, will cause distinct 
growth of the genitalia and breasts and appearance of axillary 
and pubic hair. Pregnancy prolan, in doses of 200 or 300 units 
at the same intervals, continued over long periods might be 
expected to yield similar results. 

In milder cases where a moderate development of the 
genitalia is present or can be produced by treatment, it may at 
times be advantageous to bring about an artificial menstrual 
period. This may be done by giving 60,000 to 100,000 units 
of estrogenic hormone, usually in doses of 10,000 units every 
second day, planning the treatment in such a way that the last 
injection is given four days prior to the calculated menstrual 
time. On the last four days of such a course of treatment, 
progestin may be given daily in doses of % to 5 units per day 
as lipolutein (Parke, Davis and Co.) or proluton (Schering). 
If not successful at first, repetition of such measures will 
usually bring about w'hat is apparently a normal menstrual 
flow. This is sometimes accompanied by numerous, vague, 
disagreeable sjmiptoms. In a few^ cases, milder treatment later 
has been followed by regular menstrual periods. In mild cases, 
where there seems to be reasonable hope that normal menses 
may be brought about and if the general clinical picture war- 
rants it. pregnancy prolan in moderate doses maybe used with 
each injection of estrogenic hormone. Such treatment is 
bnihersome to the patient as well as expensive, and probably 
should not be attempted unless the patient is cognizant of the 
iMobablc nature of the result. In some cases, the appearance 
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Severe adult hypogonadism is seen in the adult castrate. 

It produces signs and symptoms in all essential respects iden- 
tical with tliose which may be seen at the menopause. Here 
the sjunptoms are much more marked than in early hypogonad- 
ism, but tlie phj'sical signs are less striking. After castration, 
tliere is some atrophy of the uterus, the vaginal mucosa looses 
its rugae, the breasts become flabby. There is little if any ; 

change in bodj^ hair. The basal metabolic rate may be de- i 

creased mildly^ and body weight increased, especially over the 
abdomen, the trochanters, and about the lateral malleoli. In ' 
cases of long standing, die genital atrophy may be associated 
ivith vaginitis or kraurosis which may be greatly helped by 
estrogenic hormone therapJ^ The outstanding symptoms are , 
chiefly of nervous and vasomotor origin. Among the common 
symptoms are nervousness, excitability, irritability, emotiona - 
ism, a tendency to melancholy, headache, and insomnia. Hot 
flushes or chills are almost constant, at least for a time, an 
they may persist for as many as twenty-five years or more. 
Hyperhidrosis often accompanies such flushes. Tachycar >3) 
palpitation, and dyspnea are common. Hypertrophic art n 
may be greatly aggravated in some cases by ovarian ^ 
which presumably takes place by the addition of a fur 
metabolic burden to the tissues. In such cases, ovarian r 
placement therapy'^ may help materially in controlling sym 
toms due to such arthritis. , . 

Whether involutional melancholia can be ascribed en i , 
to ovarian failure, as is believed by Werner,® is dou u 
the minds of most workers. It seems quite apparent, owe 
that the condition may be precipitated or aggrava e 
ovarian failure in many instances and, in like 
relieved in large degree by adequate estrogenic 
therapy. In such cases, we have given doses sufficien 
trol all menopausal symptoms which were present an 
tinned with smaller doses for weeks or months if t e sym 


of melancholia persist. ^av 

Symptoms similar to those seen at the menopai ^ 
occur months or years prior to the cessation of the ^ 
may be due to partial removal of the ovaries, irra ^ 
inflammation such as gonorrheal oophoritis ° 
generalized infections such as undulant fever, m 
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nervous s 3 TDptoms frequently make their appearance from a 
few da)'S to two weeks prior to tire menstrual period and often 
include simple irritability, a tendency to melancholy, sore, 
swollen breasts, and headache. The headache may be general- 
ized, often at the vertex and sometimes distinct migraine is 

precipitated. _ . . 

These sjTnptoms are almost invariably amenable to injec- 
tions of estrogenic hormone alone or accompanied by 100 to 
200 units of pregnancy prolan every second day during the 
second week of the cycle. With respect to the headaches, 
clinical judgment will usually dictate approximately the likeli- 
hood of other factors of importance being present which are 
as a rule better investigated and treated along with the hj^po- 
ovarianism. 

Dysmenorrhea in a ferv cases is associated with signs of 
mild hypo-ovarianism such as small uterus and somewhat 
sparse secondarj'^ sexual characteristics. In these, permanent 
relief may result following the use of 2000 to 5000 units of 
estrogenic hormone every two or three days for two or more 
months. In others in w'hom there is no evidence of endocrine 
or other disease as a cause of the menstrual pain, pregnancy 
prolan in doses of 100 to 300 units three times a week, given 
preferably for two weeks prior to and during the menses, may 
be effective. In some of these, the addition of Vto to 1 unit of 


progestin as proluton (Sobering) or lipolutein (Parke, Davis 
and Co.) may give temporary relief. In cases such as the 
above, pregnancy forms the physiologic cure. Dilatation and 
curettage is effective in a verj' small proportion. In severe 


cases.^ endometriosis must be considered. The effect of regular 
exercise is often excellent and all factors causing excessive 
pch'ic congestion such as constipation or sexual excitement 
should be avoided, especially near the menstrual time. For 
the pain itself, atropine or ephedrine will sometimes be effec ' 
tive; otherwise heat, mild analgesia, or small amounts of 
•alcohol. acceptable, u-ill usually give material symptomatic 


Mild symptoms of the menopause mav be relieved at tin.. 

; ,o"v f'-' oi or ™0 

!o 1003 international units as theelol tParl-o Ti., • , 

i>-H 
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eftective. In more severe cases, we prefer to begin by obtain- 
ing complete control of symptoms as rapidly as possible. In- 
jection of larger doses is valuable for this purpose and the 
severest symptoms of the menopause may almost invariably 
be completely controlled if the doses are sufficient. Progynon 
B, theelin, and amniotin are a few of the many preparations 
of estrogens in oil which are available in doses of 2000 to 
10,000 units or more per cubic centimeter. If a watery solu- 
tion is desired so that the patient herself may inject it with as 
much ease as insulin, aqueous menformon (H. H. Beisner) 
serves well. Usually 2000 units every day for a few days is 
given and then every second day will suffice. In many, 5000 
units every second day gives more complete relief and m a 
few", doses of 10,000 units every second day or even daily for 
a time may be necessary. When symptoms are relieved, the 


dose may be reduced or oral medication used. 

Endometrial biopsies may be of considerable value in the 
diagnosis of hypo-ovarianism. It is not possible here to drve 
in any detail upon such a subject. It has been our practice 
to use a Novak" suction curette, obtaining several scrapings. 
This seems important since some endometrium shows areas 
varying widely in nature. Wherever it is possible, sue a 
curettement is done two days before an expected period, n 
multiparae, it may be done in the office and in nulliparae i js 
usually performed under nitrous oxide. Such a procedure >= 
valuable in doubtful cases and endometrium from the a e 
part of the cycle is especially desirable since, norma Y) 
shows the full effect of follicular hormone plus that o u e 


hormone. . , 

In those cases in which assay for estrogenic hormone is 
sired, we prefer to collect tw"enty-four-hour specimens o uri 
once or twice about the middle week of the menstrua cy 
The procedure which we have found most useful uti izes 
method of extraction described by Koch.® 

The twenty-four-hour specimen of urine is hydrolized \ 
hydrochloric acid, extracted in a special extractor wnt ^ 
for tw"o hours, and the e.xtract is taken up in 30^ cc. ° ^ 
Six adult spayed female rats are injected wnth 10.5 cc. 
extract. Twm rats receive 0.75 cc. each, twm 1.5 cc. eac , 
tw "0 3 cc. each. Vaginal smears are taken forty-eig , 
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and seventy-two hours following Uie injections and it is estab- 
lished by estrus smears whetlier the number of rat units of 
hormone in the total extract lies below 10, from 10 to 20, 
20 to 30, 30 to 40, or 40 or over. This method is to be pub- 
lished from our laboratories. If desirable from a clinical stand- 
point to arrive at a more exact determination, a second series of 
injections is done, utilizing 10 spayed rats, and adjusting the 
dose in such a way as to determine this point. The normal 
level is considered to be 30 or more rat units by this procedure. 

In conclusion, the treatment of functional menorrhagia and 
treatment for the control of symptoms of primary hypo- 
ovarianism in the adult may be said to be highly satisfactory. 
In the remainder of the hypo-ovarian states, less regular 
results are obtainable. If the maximum effectiveness is to be 
obtained from treatment, the patient must be thoroughly con- 
sidered from all angles, especial^ with respect to the endocrine 
system. Endometrial biopsies and hormone assays may be 
used to considerable advantage and treatment for the most 
part should be intensive and persistent. 
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THE TREATMENT OF SCIATICA 
James I. Kendrick 


In the treatment of sciatica, it is necessary to realize that 
the sciatica or sciatic pain is invariably not in itself a clinical 
entity but rather a symptom. This realization has constituted 
the greatest advance in attacking this often very chronic and 
disabling condition. Better understanding of the underlying 
etiologic factors has developed following the use of better 
methods for investigating the patient. Certainly, the clinical 
picture and the general examination often are not sufficient to 
determine the exact etiology and, v.dthout modern methods for 
examination, we might be satisfied to call sciatic pain sciatica 
and treat the patient’s symptoms. 

The treatment of sciatic pain will be much less of a prob- 
lem to the clinician if he will decide that the condition is not 
incurable and that an analysis of the information presented in 
the history, the examination, the laboratory work, and roentgen 
examination will usually reveal the causative factor and will 
enable him to direct treatment along constructive lines. 
Elimination of one of the channels of investigation often will 
lead to an incorrect approach to the problem and toU relegate 
the diagnosis to that mysterious category of sciatica. 

“To soothe the acute and stimulate the chronic” as stated 
by l)owne\-’ will result only in remissions of the symptoms. 
I'.very effort must be made to determine the causative factors 
mid treatment should be instituted in accordance with the 
fnidings. 


Much has been written about the etiology of sciatica 
Many who have written with enthusiasm have had to see ever 
>n then- lifetimes, that their e.xplanation has become om 
muong many and m some instances, no explanation at all 
Hmuver. this enthusiasm and desire to establish a cause ha< 
h'd to the better understanding of the condition and has^ii 

5:7 ’ 
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several instances, definitely established causes for sdatia 
Sciatic pain, in itself, varies and the accompanying symptoms 
are rarely the same in any two patients. Study of the various 
combinations has led to the establishment of the different 
clinical syndromes and has rendered the accurate diagnosis of 
sciatica from an etiologic standpoint very difficult. Those who 
have seen and treated a large number of patients with sdatic 
pain have come to know that the cause usually originates in 
some factor which can be removed by the instigation of simple 
measures and tliat operative intervention is necessary only on 
occasions. To recognize these occasional cases and to apply 
the conservative measures or the operative procedures when 
they are indicated requires the best judgment and diagnostic 


acuity. 

Considerable time should be spent in obtaining the informa- 
tion which the patient has for you, as much of value can be 
learned from the history. Has there been a previous injury? 
Has some stiffness in the spine been associated with the 
sciatic pain? Has the pain been helped or relieved by rest? 
What previous treatment has the patient had? From this one 
question much information can be obtained, as often patients 
have been treated elsewhere before they consulted you. They 
may well have had a period of rest or have worn a suppor 
without satisfactory results, the poor response being due o 
lack of complete bed rest or to improper selection of the ap 
pliance used. Inquiry should be made about the 
health as the state of tone of the muscles and patency o ^ 
ligaments are logically the same as the other tissues o 


uuuy. 

The physical examination of the patient should be 
the greatest detail. Have the patient remove all his . 
so that the general nutrition and the postural attitude can 
analyzed. Palpate the bony prominences to determine a^,^ 
malalignment and the muscles and ligaments „ 

tenderness or abnormal thickening. Test the flexibility o 
spine and the hip joints, paying especial attention to guar 
of any segment and to localized areas of muscle 
sacro-iliac conditions, the lumbar spine does not move . 
when the patient is in the standing position f 

tension of the hamstrings, whereas motions are free an 
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less if the motion in the lumbar spine is tested Tvitli tlie 
in the sitting position. The straight leg-raising test is help u I 
in the localization of strain, being more positive and usually 
unilateral in sacro-iUac conditions. In lumbosacral conditions, 
the test is less positive and is usually bilateral. The strength 
of the muscle groups should be tested, especially those sup- 
porting the spine and the lower extremities. Deterioration of 
the abdominal muscles weakens one of the important support- 
ing structures of the spine and may be the cause of a chronic 
postural attitude. Weakness of a muscle group in an extremity 
or absence or inequality of the deep reflexes may indicate tlie 
necessity for a spinal puncture to reveal the diagnosis. The 
circumference of the calves and thighs should be measured to 
determine atrophy, and the length of the extremities should be 
checked routinelJ^ The examination of other joints may reveal 
evidence of arthritic change and give help in the evaluation 
of the examination. 

The routine examinations of the blood and urine should 
always be made. A sedimentation rate is often of value in 
pointing to any part which infection may play. 

Roentgen examination of the lumbar spine and sacro-iliac 
joints should be made routinely, this including stereoscopic 
anteroposterior views, lateral views, and oblique views to 
visualize the foramina and articulations. The JC-ray films 
should be studied with attention directed to anomalies, ar- 
thritic changes, evidence of narrowing of the intervertebral 
spaces, evidence of metastasis, old fractures, or any change in 
the anatomic alignment. 

Patients with persistent sciatic pain which has not re- 
sponded to rest and to which no definite cause can be attributed 
should have a lumbar puncture to help rule out any intraspinal 
lesion. The following case report supports this contention 
strongly. 


The p.mcnt a pirl eighteen years of age whose complaints were that 
I .on m the lower back and both legs had been present for fourteen months 
. pted that she had fallen several years before while plajdng basket ball' 
H h.wl. wa. injured then, but after several weeks she recoverp^ 

The onn-t oi the pain bad been gradual, and stiffness and achine 
h:.d procres,.ed. Her tonsils and appendNted been " 
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U lien first seen at the clinic, the examination revealed a poorly nouriieJ 
patient with a very stiff lumbar spine. Both knee jerks and ankle jerks vea 
absent, but no sensory disturbance or muscular weakness could be made oel 
Roentpen e.xamination showed nothing other than a complete reversal oi fe 
lumbar curve (Mg, 66). Spinal puncture was unsuccessful between the second 
and third lumbar vertebrae. Puncture at the level between the first and 
second lumbar vertebrae revealed yellow fluid. Lipiodoi introduced at this 



Fig, 66. Fig. 67. 

Fig. 66. — Lateral roentgenogram showing reversal of the lumbar ph>- 
logical curve in a case of intraspinal tumor. 

Fig. 67. — Lateral roentgenogram of case shown in Fig. 66. This "as 
after the introduction of lipiodoi and demonstrates arrest of the iP' 
adjacent to the second lumbar vertebra. 

level did not descend below the second lumbar vertebra (Fig. 67). Fam 
tomy in the second, third, fourth, and fifth lumbar regions was done, an^^ ^ 
spinal canal below the second lumbar vertebra was found to be fiHe " 
friable tj'pe of tumor tissue which was diagnosed microscopicallv as 
ependymoma. 

When, after thorough study, the diagnosis of chronic 
sacral strain, sacro-iliac strain, lumbar myositis j 

made, a period of bed rest of two to three weeks is a ' 
Boards are routinely placed under the mattress as is lig f ^ 
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adhesions about the nerve sheaths. Under local anesthesia, an 
ordinaiy spinal puncture needle is introduced into the sacral 
canal. Fifty to 80 cc. of warm normal saline solution is then 
introduced slowly into the epidural space. Often there is 
rather marked relief from the sciatic pain. In cases with 
herniation of the nucleus pulposus, this procedure increases the 
pain and is used as a diagnostic measure. 

There are a number of patients with sciatica, especially in 
the older age groups, in whom the roentgen examination shows 
little otlier than narrowing of the lumbosacral intervertebral 
cartilage. Williams^ has written on this subject and has given 
a rather logical explanation for the sciatic pain. As the disk 
becomes narrowed, tliere is a settling with narrowing of the 
fifth lumbar foramen which causes pressure or irritation of thn 
fifth nerve. There is usually an increase in the lumbar lordosis. 
I have seen several such cases that have responded well to 
bracing and restoration of the normal mechanics of the lumbar 


region. 

The recognition of herniation of the nucleus pulposus fol- 
lowing injuries of the intervertebral disk has added a very 
definite pathologic condition as a cause of severe sciatica. This 
condition has been recognized for a number of years but atten- 
tion has been drawn to it through the writings of Mixter an 
Barr^ and Hampton and Robinson.® The condition is not a 
common one but has been shown to be more common than was 


previously thought, and it must always be considered as a 
possible explanation for severe sciatic pain. Clinically, ^ 
condition simulates the ordinary sciatica of chronic lumbar 
strain or fasciitis. There is usually a history of a previous in- 
jury, either recent or remote. This condition is usually seen 
in young and middle-aged men. The herniation most com 
monly occurs between the fourth and fifth lumbar verte rae 
and next in frequency'^ between the fifth lumbar vertebra an ,, 
the sacrum. The pain is generally referred to the lateral 
of the calf and is severe. The lumbar spine is guarded an ^ ^ 
lumbar physiologic curve is reversed. There is tenderness ov 
the ligaments and muscles due to the muscle spasm. 
may be some weakness of the muscle groups but often^ 
neurologic findings are confined to an absent tendo-achi es r ^ 
flex. A narrow intervertebral space suggests that a hernia lo 
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of the intervertebral disk may account for the ^ 

response to absolute bed rest may also be 
condition and Mmuld be an indication for urther b> 

lumbar puncture. Lumbar puncture should be done lov, and 
fluid should be obtained from the region of the suspected 
herniation. In most instances tliere is no evidence of block 
but fluid vithdran-n from tliis region will usually_ shoM an 
elevated protein if a herniation exists. A determination of 


- —I 



Fic. 6S. Fig. 69. 


ITc OS — .\nlcropostcrior roentgenogram shor\-ing deformity in the lipiodol 
column in herniation of the nucleus pulposus at the level of the fifth lumbar 
vertebra. 

Fic on — l.ateral roentgenogram showing narrowing of the fifth lumbar 
interspace and delormity in the lipiodol column due to herniation of the 
nucleus pulposus at this level. 


more than 40 mg. per 100 cc. should be considered as a definite 
t levation. Persistent pain and elevation of the protein content 
(h the spinal fluid are indications for study vvith lipiodol. A 
lielmite deformity in the lipiodol column is seen when a hernia- 
imn ixistv herniation is demonstrated, laminectomy 

1 - mdicMed and removal of the herniated nucleus offers the 
-''Itituin for the sciatic pain due to this cause. 

I'h.i tocniecnocrams (Figs. 6S. 69) show the deformity in 
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at thf level of tliTluliIbosa'' *'f nucleus pulposus 

a flfty-year-o d wo ™ This was the case of 

sciatica during the Xt/twemf'C™ xt f ‘ft 1 

t?pi“ur"a;t;:‘c?o" r' -pfaw 

the pain worse. A iaminectomy re“rd^fe'rerntlronh: 



Fies.^8 Ind ^^ottn in 

on the fifth nerve '""'at'O" of the nucleus pulposus produced pressure 


lumbosacral junction with pressure on 
the fifth nerve root (Fig. 70). 

In summarizing I would like to emphasize the necessity for 
“ tlie presence of sciatic pain as the 
efficiency of the treatment will depend on establishing an ac- 
curate diagnosis, and to stress the fact that several conditions 
may give rise to the .symptom — sciatica. 
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SOME OBSERVATIONS ON TOXIC PSYCHOSES 
John Tucicer 


The psychic reactions which result from acute and chronic 
disease and from tlie prolonged use of sedative or narcotic 
drugs present a common problem in tlie practice of medicine. 

If the patient is constitutionally unstable, he will react un- 
favorably to a lesser degree of fever and toxemia. In a rela- 
tively mild infectious disease or following the use of compara- 
tively small amounts of alcohol or bromides, he may manifest 
discernible changes in personality. It is important for prac- 
ticing physicians to realize that all mild mental changes may 
not be the early symptoms of a psychoneurosis, manic-depres- 
sive psychosis, or schizophrenia, but rather that they may in- 
dicate an intolerance to toxins that come from within or from 
without. Unfortunately, one cannot always differentiate be- 
tween functional and organic nervous diseases without a care- 
ful diagnostic study of the patient. It is with this fact in mind 
that some of our experiences in the study of these psychic states 
are recorded. 

The textbooks on psychiatry inform us that, for practical 
purposes, the toxic psychoses can be divided into the endogen- 
ous and exogenous types. The endogenous variety deals with 
the peculiar nervous and mental reactions incident to fever, 
infection, and the mental derangements due to disturbances in 
the organs of metabolism and excretion. Among these are 
nervous responses to the high fever of pneumonia, acute rheu- 
matic fever, and chronic tuberculosis, or to many afebrile ail- 
ments such as diabetes, uremia, and cardiovascular disease. 
In the exogenous toxemias, w-e think of the abnormal mental 
effects of the hea\y metals such as mercury, arsenic, and lead, 
or of^ the reactions to acute and chronic alcoholism, bromides, 
barbiturates, and finally to the demoralizing effects of the 
habitual use of narcotics. In both of these types of toxemias. 
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the endogenous and the exogenous, we find many common 
symptoms. The range of psychic response is from that of 
deepest depression to the disturbing manifestations of acute 
delirium. In some cases, we meet with a dulling of conscious- 
ness, a mild confusion, or simple disorientation. In acute 
febrile conditions, this dreamy state may persist or it may rise 
rapidly to acute delirium mth marked restlessness and visual 
and auditory hallucinosis. As a rule, this change parallels the 
degree of hyperthermia and toxemia. A similar condition may 
develop in those individuals who, though not disturbed by in- 
fection or fever, are peculiarly susceptible to sedative drugs. 
Several experiences along this line seem to emphasize the men- 
tal effects that may be brought about by the uncontrolled use 
of bromides and barbiturates. 

A young man, about thirty years of age, was brought to the clinic by his 
sister. His chief complaints were of marked fatigue, agitation, and alternating 
short periods of somnolence throughout the day. Among his complaints were 
morbid thoughts of suicide, failure of memory, and a blurring of vision which 
at times was accompanied by diplopia. Physical examination gave normal 
findings except for a condition of genera! body relaxation, sluggish reflexes, 
and an inclination to lapse into short periods of sleep. In the historical review 
of this case, it was established that the patient had suffered with a rather 
severe infection of the upper respiratory tract a week or ten days prior to the 
onset of his psychic upset. However, to his best knowledge, there had been 
no definite febrile reaction. At this point in the examination, we were inclined 
to consider the possibility that he might be afilicted with the early stage of 
lethargic encephalitis. However, further observations were quite illuminating. 
Responding to direct questions, his sister informed us that very recently he 
had been forced into bankruptcy, his automobile agency having failed to weather 
the storm of the depression. The humiliation and worry had produced ano- 
re.xia and insomnia, for which he resorted to the use of bromides, IS grains 
having been taken three or four times a day for several weeks. In spite of 
this, his agitation seemed to increase and, while he became more and more 
fatigued, he could not secure the oblivion of peaceful sleep. At this point, 
our interest was awakened to the possibility that he was suffering with chronic 
bromidism. It is true that he did not have a cutaneous rash although he had 
taken several hundred grains of bromide over a period of three weeks. For- 
tunately, he responded very rapidly to elimination therapy. He was given la 
grains of sodium chloride by mouth four times a day, intravenous injections 
of normal saline solution, 1000 cc. twice a day, and additional fluids by mouth 
and saline catharsis. In three days, he had lost his agitation and fatigue and 
had established a normal sleep rhythm. 

A second problem of similar character occurred in a woman, fifty ycar^ of 
age, who had carried hea\-y responsibilities as superintendent of a hospital fo. 
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more thair a decade. During her menopause, minor nervous syrnplom.^ de- 
veloped and about sLv months before admission to the hospital she began 
take bromides quite regularly. These enabled her to secure deep and rela- 
tion as well as to furnish sedaUon during the day. In spite of thi. medication, 
ihe beean again to be nervous and, as she increased the dose of brornidc. 
vagaries in her mental state developed. At times, she would forget to perform 
certain regular duties and she became incoherent and agitated with any unusual 
ho.^pital situation until she was unable to carry any responsibility. After con- 
sultation with her staff physicians, she was given various other sedatives, none 
of which seemed to produce adequate rela.vation. When she consulted us, it 
was evident that she was in a state of hypomania. Careful questioning of her 
attending nurse gave us the clue to her previous medical treatment. The 
physical e.xamination showed no er’idence of organic disease of the central 
nervous system. We established therapeutic measures similar to those employed 
in the preadously mentioned case. After treatment for five days she was en- 
tirely relieved of her mental symptoms. By this time, the excess of bromide 
ion had been eliminated from the body. 

.A. third case involved the use of a barbital derivative. The patient was 
a woman, thirty-five years of age, who in her normal state had exhibited the 
manic and depressive variations of cyclothymia. However, this emotional in- 
stability had not interfered seriously with her ability to maintain her respon- 
sibility as a wife and mother. During a period of about two months preceding 
our examination, she had found it necessary' to use a coal-tar preparation to 
induce sleep. Shortly before admission to the hospital acute delirium de- 
veloped. She heard voices at her bedside and she was in communication with 
heavenly beings. On one occasion, she escaped into an adjoining room, singing 
psalms and exhorting the helpless patient to repent her ways. Her delirium 
was of sufficient violence to require restraint. In her physical survey, such as 
could be carried out, she was found to have no organic disease. By the use 
of hot packs, mild catharsis, saline given intravenously and forced fluids by 
mouth, she gradually subsided to a normal mental tempo. It was our opinion, 
after due consideration, that she had been suffering from the toxic effects of 
chronic barbital poisoning. While her personality was fundamentally of the 
cyclothymic type, this severe manic reaction was rapid in onset and coincided 
with the use of rather large amounts of this particular sedative. 


The phenomenon of drug hypersensitivity is not uncommon 
in clinical experience. We are curious to know just how the 
body reacts and yet, at the present time, the mechanism of 
drug intoxication is not understood. In some of the cases of 
acute delirium, it would seem that the cerebral irritation takes 
place at the cortical level. In other instances in which the 
major symptoms relate to muscular incoordination, vasomotor 
and respiratory disturbances, the drug may act directly on the 
brain stem. This would pertain particularly to the basal 
uclei, the red nucleus, and the hjrpothalamus or diencephalon. 
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Some authors have suggested that bromides inhibit the cortical 
cells while the barbiturates have a selective effect on the sub- 
cortical centers lodged in the midbrain and pons. In toxic 
doses or with smaller amounts in susceptible individuals, the 
effect may be irritative rather than sedative in character. On 
the other hand, except in hypersensitive people, the action may 
not be selective but rather a matter of the degree of sedation. 
The toxic effect may show itself primarily in the cortex or 
again in the subcortical centers. Which area may be affected 
first is dependent on many unknown factors relating to absorp- 
tion, circulation, metabolism, excretion, endocrine activity, and 
the important matter of tissue sensitivity. 

A much more commonly used exogenous toxin is ethyl 
alcohol. The present flair for cocktail parties, especially 
among young people who have not as yet reached the age of 
stability and discretion, has not been devoid of its harmful 
effects. Alcohol has a peculiar affinity for nerve tissue. 
Autopsy reports following deaths from acute alcoholism reveal 
damage to the cortical cells of the brain. From a clinical 
standpoint, we know that severe mental and moral deteriora- 
tion does occur in chronic alcoholics. It is reasonable to assume 
that smaller quantities of this drug may have equally unfavorable 
effects on young people during the unstable period of ado- 
lescence and youth, and especially in those who have a psycho- 
neurotic makeup. The use of alcohol as a means of escape 
from reality may be especially dangerous during the formative 
periods of life. After forty years of age its moderate use is 
probably beneficial; however, to secure the best results, it 
should lie used temperately. According to E. A. Strecker, 
chronic alcoholism accounts for from 5 to 10 per cent of all 
mental disease. He states that “even in moderate doses, al- 
cohol lessens motor activity, increases reflexes, diminishes 
physical strength, lowers the fatigue point, interferes with the 
clarity of ideation, impairs capacity for judgment and mental 
work, and interferes with the sharpness of memory and the 
stability of the emotions.” Recent investigations have shown 
that the habitual use of excessive amounts of alcohol may not 
only damage nerve tissue but it also interferes with the absorp- 

' Strecker, E. A.: The Diseases and .-^bnormahties of the Mind, O.-iers 
Modern Medicine, vol. 6, p. 902, Philadelphia, Lea and Febiger, 1928. 
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Lion of proper amounts of tlie essential vitamins. Likewise, 
the habitual drinker may subsist over a period of years on an 
inadequate diet. It is easy for him to substitute a scotch and 
soda for a noon lunch and to eat excessive amounts of carbo- 
hydrates at his regular meals. A certain number of these ba: 
vivants may develop tlie mental, emotional, and peripheral 
nerve manifestations of acute or chronic pellagra. ith this, 
the cutaneous changes on the exposed parts maj' add to the 
disability. The severe mental changes may include hallucin- 
osis, delusional states, impairment of memory inth confabula- 
tion as occurs in Korsakoff’s psychosis, and even a progressive 
t^^pe of paranoid reaction. In young people, psychoneurotic 
reactions of the neurastlienic or hysterical form are fairly 
common. Fortunately, however, tliese minor symptoms sub- 
side fairly promptly after the witlidrawal of alcohol and die 
institution of hydrotherapy, sweats, and elimination through 
the kidneys and bowels. Except in severe alcoholic intoxica- 
tion, such as delirium tremens, it is fairly easy to treat the 
patient. The major therapeutic problem is educational. As 
a rule, in due time, the individual again meets the difficult 
problems of life with alcohol rather than with fortitude. 

The diagnostic problem is much more difficult in the mental 
and emotional derangements of endogenous toxic states. It 
must be realized that every somatic disease carries with it 
mental and emotional reactions as well as physical expressions. 
While much of the derangement may be due to the direct effect 
of the bacterial endotoxins and exotoxins on nervous, glandu- 
lar, and other tissues, a certain modicum of the difficulty is 
social and economic. In any chronic disease state, the patient 
must make certain mental and emotional adjustments. His 
family may suffer from want of the ordinary necessities of 
life, his job may be lost, and the cost of nursing may be a 
great burden to the family. It is natural for an invalid to 

become a psychoneurotic. The diagnostic problem is twofold 

we must determine the influence of infection and disease, and 
then we must evaluate the chronic invalid reaction of the pa- 
tient. Is he well balanced or has he his disease plus neuras- 
thenia. In many instances, these two states cannot be dearly 
separated. The answer rests with the care used in the clinical 
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In history taking, the patient should be allowed to tell his 
story in his own way. He should describe his chief complaints 
and symptoms in chronologic order. During this recital, the 
physician can, to some extent, evaluate the patient's person- 
ality. With some years of experience behind him, the family 
physician or consultant can readily detect signs of nervous 
instability. He may discern hypomanic or melancholic tenden- 
cies. The personality may show disorganization with paranoid 
trends manifested by feelings of suspicion and ideas of perse- 
cution. The physician is also interested in all historical data 
that may point to chronic infectious states such as tuberculosis, 
acute and chronic rheumatism, and encephalitis. The story 
may suggest that the patient has diabetes, chronic uremia, 
cardiovascular disease, anemia, or arteriosclerosis. The taking 
of this preliminary history should be unhurried. The physical 
examination should be thorough, with a careful study by means 
of inspection, palpation and percussion. Examination of the 
eyes, teeth, rectum, and prostate gland should not be neglected. 
Likewise, the temperature, pulse, and blood pressure should 
be recorded. In the laboratory data, certain tests should be 
made routinely; these include urinalysis, blood counts, blood 
sugar, and Wassermann reaction. In certain cases, we are 
unable to complete the examination without resorting to special 
studies of the blood for estimation of calcium and phosphorus, 
nonprotein nitrogen, uric acid, blood proteins, or many other 
clinical tests. Likewise, roentgen examination of the lungs 
and genito-urinary and gastro-intestinal tracts may reveal evi- 
dence of infection or neoplastic disease. A determination of 
the basal metabolic rate is of much value when the emotional 
level is above or below normal range. Such a study has a 
double value — it not only furnishes important diagnostic data, 
but it also serves to convince the nervous patient that at least 
someone is making a careful study of his problem. He is nov 
in a proper psychologic ’uood to add important details to hi^ 
story. Let us assume that the examination so far has shown 
normal findings. At this point, an additional half hour in 
history-taking will prove most valuable. If the patient i:’ n 
newcomer to your office, he has had an opportunity to become 
acquainted and time to think about some of the question-, 
brought out earlier in the diagnostic suiwey. It is particular > 
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important to hear more of his family life, his sex history, and 
the problems of his earlv childhood. Ver>^ often, one finds out 
that there is incompatibility between the husband and wife, 
and the in-laws are upsetting the family tranquillity, or that 
an invalid parent is being cared for in the home. There arc 
so many different angles to these problems that one can only 
suggest a few of the common factors tliat may thron the patient 
from a normal to an abnormal emotional status. His se\ ere 
fatigue and weight loss may be brought about by the combined 
effects of disease and worry. The conscientious doctor is com- 
pelled to function both as an advisor and a physician. 

When the patient is in normal health and if he is living a 
temperate life in all respects, he is usually fairly stable in his 
emotional life. When he manifests excessive irritability or 
fatigue day after day, he is either working too hard, he is 
greatly worried, or he has organic disease. Before middle life, 
the more common abnormalities are produced by endocrine 
imbalances, acute or chronic infections, and blood dyscrasias. 
In the later years, we search for degenerative diseases such as 
arteriosclerosis, cardiovascular-renal disease, diabetes, hypo- 
chromic and pernicious anemia, and disturbances incident to 
the climacteric. One elderly patient, eighty-two years of age, 
came to the clinic complaining of fatigue, insomnia, loss of 
memory, and anorexia. His wife stated that she knew that his 


symptoms were due to old age but that, to humor him, she 
brought him in for examination. The local physician had made 
a diagnosis of senile dementia. The important physical find- 
ings were glossitis, paresthesia in the hands and feet, loss of 
vibratory sense in the toes, and a blood picture of a severe 


anemia accompanied by macrocytosis and high color index. 
^^hile it was evident that the patient had severe generalized 
arteriosclerosis, it was likewise apparent that he was suffering 
with pernicious anemia, men he was put on a high vitamin 
diet with plenty of cooked liver and also intramuscular injec- 
tions of hver extract semiweekly, he was restored to a satis- 
lactorx’ physical and mental state in six weeks’ time 

have 

tiN-rvaluhr ^ ""^"’"t^holic origin as well as degenera- 

chronic changes. Prostatic h3T5ertrophy with associated 
romc uremia often causes mental changes. Likewise, we 
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must not forget that syphilis of the central nervous system is 
often overlooked. The sudden onset of neurasthenia in middle 
life without apparent precipitating factors may herald the early 
symptoms of general paresis. Not infrequently, the mental 
aberrations of elderly people will clear up after several ab- 
scessed teeth are removed or when a condition of masked hypo- 
thyroidism is treated with adequate doses of thyroid extract. 

One may not be justified in classifying all these conditions 
as toxic states. However, the physical effects of these various 
diseases will serve to modify the psyche to such an extent that 
the patient is thought to be mildly or severely insane. One of 
the most enlightening aspects of modern medicine is the realiza- 
tion that most infectious diseases, while apparently localized 
in one organ or group of organs, have a general deleterious 
effect on the whole body. The nervous system is not immune 
to the toxins of pneumonia and rheumatic fever. In most in- 
stances, when toxic psychoses appear, they will respond to 
proper treatment of the underlying disease. When the careful 
family and personal history, as well as the objective physical 
and laboratory findings, fail to explain the mental and emo- 
tional changes, it is our duty to call in a competent psychiatrist. 
This should be done as early as possible after the symptoms 
appear. The specialist is better able to recommend or super- 
vise the proper sanitarium treatment. He is trained to evaluate 
the early personality trends of the patient. He may be able 
to show that the acute or chronic infection or that the chemical 
intoxication has served to magnify an underlying mental dis- 
ease. Thus manic-depressive psychosis or dementia praecox 
may graduate from an incipient to an active stage. Further- 
more, many psychopathologic borderline conditions, such as 
the psychoneuroses, may respond to treatment if some con- 
structive measures are instituted. Space does not permit dis- 
cussion of the differential diagnosis between toxic and organic 
psychoses. A careful perusal of the standard textbooks on 
medicine and psychiatry will help in some degree to clarify the 
immediate problem. Every physician should take the time 
and trouble to familiarize himself with the common tj’pes o 
functional and organic mental disease. This knowledge m 
enable him to recognize the early' deviations from a norma 
psychic state and will be of great value to the patient an 
his family'. 
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paralysis, March, 502. See also ( Massive collapse of lung, and pncu 


Poliomyelitis. 

Infantilism in women, March, 514 


monia, Jan., 54 

Meckel’s diverticulum, Jan., 1.19 


Influenza, heart involvement in, Jan., Mediterranean remittent fever, Jan., 
Ill 247 

treatment, Jan., 119 .Meniere's disease, allergic factor m, 

Intradermal test in allergy, March, March, 282 

276, 277 Meningitis complicating pneumonia, 

in hay fever, March, 36.5 Jan., 52 

Intussusception, Jan., 156 Menopausal symptoms, treatnu-n , 

Iodine in hyperthyroidism, indica- March, 524 

tions for use, March, 489 Menorrhagia, March, 518 


Ionization treatment of allergic rhin- .Metal poisoning, dyspep-ia due to. 


itis, March, 285 
Iritis, allergic, March, 291 
Irritable colon, Jan., 140 

dvspepsia due to, March, 430 


March, 415 

I Migraine, abdominal. Jar.., 140 
allergy as factor, .March, 32.1 
.Mucous colitis. Jar',., 139 
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Multiple neuritis, paralysis of, March, 

SO 

Myopia, allergic factor, March, 293 


Xasal allergy’, March, 281 
polyps, allergy- and, March, 284 
test in allergA-, March, 27S 
Xeisserian infections, serological con- 
trol by means of bouillon filtrate 
(Corbus-Ferry), Jan., 181 
X'ephritis, acidosis of, Jan., 230 
Xer\'es, peripheral, injury or section 
of, paralysis due to, March, 505 
Xer\-ous indigestion, Jan., 140 
system, central, diseases of, dys- 
pepsia in,_ March, 414 
Xcuritis, multiple, paralysis of, ]\Iarch, 
505 

optic, allergic factor, March, 293 
Xeurocirculatorv asthenia, precordial 
pain in, March, 474 

Xeurodermatitis, disseminated, j1/arc/i, 
340, 348, 396 
localized, March, 400 
Xeurosis, g;astric, Jan., 140 
X eurosyphilis, treatment, Jan., 233 
Xose and sinuses, allergic state in, 
, March, 281 

Xucleus pulposus, herniation 
March, 532 


of, 


163, 


173 


Obesity, adrenal, Jan., 172 
endogenous, Jan., 161, 162 
exogenous, Jan., 161 
pnadal, Jan., 171, 178 
hereditarx- factor, Jan., 162 
hypothyroidism and, Jan., 

1/6 

"> children, Jan., 161 
dictaiy; management, J„„. 
endocrine therapy, Jan., 176 
I'.incrcatogenic, Jan., 177 
l'iluilar>-, Jan., 165, 177” 
Ihyropituitary, Jan.. 170 

implications, manage 
nient m home, Jan., 197 ^ 

ccupational eczema, March, 373 
u , manifestations of 
•'farr/j, 287 

"l^Mhalmic tests in allergy, March 
•'iMic neuritis, allergic factor, March, 
' msuftlation of oxygen, 

=^"crgx- as factor in, 
* 'I'-fmiency states, March, 509 


allergy. 


Oxygen administration, Jan., 8S 

by double nasal cannulac or 
catheter, Jan., 93 
by oropharyngeal insuftlatinn, 
Jan., 90 

by tent, Jan., 89 

Burgess open type. Jan.. d3 
in pneumonia, Jan., 75, 85 
want in pneumonia, Jan.. 79-81 


Packing uterus and vagina in post- 
partum hemorrhage in home, Jan.. 
203 

Pain, prccordial, clinical significance. 
March, 473 

sciatic, treatment, March, 527 
Pancreatogenic obesity. Jan., 172 
Papilledema, allergic’ factor, March. 
292 

Paralysis, brachial plexus, March, 508 
due to peripheral nerve injury or 
section, March, 505 
facial, March, 506 
flaccid, medical treatment, March, 
501 

infantile, March, 502 

of .food deficiency disease, ^Jarch, 

of multiple neuritis, March, 505 
Paresis, general, treatment, Jan., 233 
by fever therapy, methods, 
Jan., 244 

juvenile, Jan., 240 

Paroxysmal tachycardia, precordial 
pam in, March, 475 
Passive transfer test in allerg\’ 
March, 2 iS 

Patch test in allergj', March, 278 
in3TOntact dermatitis, March, 

Pellagra dermatitis of, March, 400 

, »'■ 
“ri: Sf'- pain i„, 

xascular diseac/a i- ’ • ^ 

PhlebV ^/ar’c/i. 159"°"' 


Phlyctenular 
March, 209 


kerato 


466 

'conjunctivitis, 
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Photosensitization, dermatitis due to, 
March, 383 

Pituitary adenoma, basophilic, Jan., 
166 

basophilism, Jan., 165, 166 
in women, March, 513 
cachexia in women, March, 512 
extract in postpartum hemorrhage, 
Jaii., 205 

hypo-ovarianism, March, 516 
obesity, Jan., 165 

with hypothyroid obesity, Jan. 
170 

therapy in obesity in children, Jan. 
177 

Placenta praevia, treatment in home, 
Jan., 208 

retained, treatment in home, Jan. 
207 

Pleurisy secondary to amebiasis, Jan., 
28, 29 

with effusion, and pneumonia, Jan., 
53 

Pneumococcus cultures and typing, 
Jan., 22, 48 

Pneumonia, animal experimentation, 

Jan., 3 

carbon dioxide inhalations m, Jan., 

87 „ -o 

circulatory failure in, Jan., n, /8 
cultures in, Jan., 22 
diagnosis, 7aH., 45 
anatomic, Jan., 45 
differential, Jan., 50 
in childhood, Jan., 55 
early, Jan., 19, 21 
from standpoint of prognosis, 
Jan., 48 

diathermy in, medical, Jan., 61 
empyema in, treatment, Jan., 69 
in childhood, differential diagnosis, 
Jan., 55 

infecting agent, /an., 6 

Laennec’s rales in, Jan., 46 
mechanism of development of lesion, 
Jan.. 11 

mode of death in, Jan., /5 
of extension, Jan., 16 
oxvgen therapy, Jan., "iS, S5 
methods, Jan., 
oxygen want in, Jatr, /0-S.t 
pathogenesis, yan., 3 

physical hndings, Jan.. 21, 46 1 
confusing, Jan., 5.5 
predisposing factors in host Ja/i. t 
pulse-respiration ratio in, Jan., 4/ 
respiration in, Jan., i9 
roentgen rav e.xamination, Jan., ll 
route of infection Jan , 
serum therapy. Jan., 23 
sputum study in. Jan., 22, 46 


Pneumonia, stage of edema, Jan., 11 
of hepatization, Jan., 14 
of leukocytic infiltration, Jan., 
14 

of resolution, Jan., 15 
symptoms, Jan., 19, 21, 46 

exaggerated, differential signif- 
icance, Jan., 52 
toxemia in, Jan., 49 . 

tuberculous, acute, differentiated 
from lobar type, Jan., 51 
typing, Jan., 22, 48 
unresolved, bronchoscopic aspects, 
Jan., 97 

“walking,” Jan., 46 

whispered bronchophony in, Jan., 

46 

Poliomyelitis, March, 502 

prevention, zinc sulfate intranasn 
spray in, Jan., 107 
Pollens in hay fever, March, SsJ 

hyposensitization to, Marcii, 

Polyps, nasal, allerg>’ and, March, 2Si 
of colon, roentgen examination, 

March, 444 

Pompholyx, March, 398 
Postoperative dilatation of stomach. 

Postpartum hemorrhage, manage- 
ment in home, Jan^. 201_ .- 

Precordial pain, clinical significance, 
March, 473 , . 

Pregnancy, extra-uterine, diagnostic 
errors, yon., 213 
Prontylin. See Snlfamlanude. 
Psychoses, toxic, March, sii 
Pulmonap' congestion, and pneu 
monia, Jan., S3 _ 
embolism, March, 4/6 
infarction, and Pneumonia, 

Pyloric stenosis^^ hypertrophic, 
fants, Jan., 153 
Pylorospasm in infants, Jan., 

rales, crepitant, in piieuiiionia, Jnn.. 

Raynaud's di,-ea-e, 

Residual urine, causes ol, 

Resolution in Pneumonia. 2a'/., 

Retention of placenta, treatn 

home, Jan., 20 1 I'.j 

Rcticulo-endothehal s>=tt m / ■ . 

Retinitis, allergic, J arch.- 
Rhinitis, allergic, March, . 

seasonal, .\farck. rhro/nc 

Roentgen examination m 
dy=pep=ia, .March. 41 
in pneumonia, /c" ■ ■" 
of colon, ^^crcr,, 45 5 
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Sarcoma of colon, roentgen examina- 
tion, March, 439 _ 

Sciatica, treatment, March, oil 
Scratch test in allergt’, March, 2/6, 
Til 

in hav fever, March, 363 
Seborrheic dermatitis, March, 395 
Scrum therapy in pneumonia, Jan., 22 
Sex hormones in obesity in children, 
Jan., 177 

Simmonds’ disease, March, 512 
Sinusitis, allergic, March, 2S2 
Sldn allergr", March, 334 

local slan hypersensitivity of, 
March, 371 

tests in allergt', March, 276 
in hay fever, March, 363 
Spastic colitis, Jan., 139 
Spine, arthritis of, dyspepsia in, 
March, 415 

precordial pain in, March, 477 
Spring catarrh, March, 289 
Sputum studv in pneumonia, Jan., 
22,48 ■ 

Stenosis, pyloric, hypertrophic, in in- 
fants, Jan., 153 

Stomach, carcinoma of, chronic dys- 
pepsia of, March, 426 
dilatation of, postoperative, Jan., 
224 

ulcer of, chronic dyspepsia of, 
March, 425 

Sty, recurring, March, 288 
Sulfanilamide in gonorrhea, March, 
455 

in urinarv tract infections, March, 
453 

Sunday dermatitis, March, 377 


Thyrotropic hormone in ob(fity in 
children, Jan., 1 77 
Toxemia in pneumonia, Jon.. J'* 

Toxic psvehoses. .March, 537 
Transfusion in postpartum hemor- 
I rhage in home, Jan.. 206 
Tuberculosis, incipient. dy‘pi'p=ia in, 
Jfarch, 413 

of colon, roentgen examination, 
March, 440 

Tuberculous pneumonia, acute, differ- 
entiated from lobar type, Jan., 51 
Typhoid fever therapy in taboparesis, 
Jan., 244 


Ulcer, duodenal, chronic dyspepsia 
of, March, 419 

gastric, chronic dvspepsia of, If arch, 
425 

Runner’s, Jan., 194 
peptic, alkali therapy, alkalosis 
from, Jan., 223 

relation of gastro-intestinal al- 
■ lergy to, March, 309 
Undulant fever, Jan., 247 

differential diagnosis, Jan., 255 
treatment, Jan., 251 
Urinarj' tract disease, dyspepsia in, 
March, 411, 428 _ 
infections, mandelic acid in, 
March, 450 

sulfanilamide in, March, 453 
treatment, recent chemothera- 
peutic advances in, March, 
449 

Urine, residual, causes of, Jan., 193 
Uterus, packing in postpartum hemor- 
rhage in home, Jan., 203 


TAnoPAREsis, treatment, Jan., 233 
Tachycardia, paroxj'smal, precordial 
pain in, March, 475 
Tamponade, uterine, in postpartum 
hemorrhage in home, Jan., 203 
Tetany, gastric, Jan., 224 
_ production of, Jan., 226 
1 hrombo-angiitis obliterans, March, 
465 

Thrombosis, coronaiy, March, 476 
4 hyroid hypofunction and obesitv, 
Jan., 163 

therapy in obesitv in children, Jan., 
176 

1 hyroiih ctomy, use of iodine in con- 
junction with, March, 489 
'IJ^’P'tuitari'ini and obesity, Jan., 


Vascular disease, peripheral, diag- 
nosis and treatment, March, 459 
Vasospastic diseases, functional, 
March, 467 

Vernal conjunctivitis, March, 288 
Vitreous opacities, allergic factor 
March, 292 

Vomiting, alkalosis due to, Jan., 224 


^^itchelTs disease, March, 467 
u hispered bronchophony in pneu- 
monia, Jan., 46 


ZiKC sulfate intranasal spray 
poliomyelitis prevention, Jan., 


in 
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CLINIC OF DR. TRACY J. PUTNAM 


From the Department of Neurology, Harvard Medical 
School and the Neurological Unit, Boston City 
Hospital 


NEUROLOGIC EXAMINATION IN GENERAL PRACTICE 


The Procedures of Diagnosis.— The diagnosis of disease 
is attained — if at all — ^by one of four general methods. The 
first is recognition from past experience, from an impression of 
grouping of phenomena, as vre recognize the face, voice and 
gait of a person. But this method, while the most frequently 
useful, is learned by practice alone, hloreover, it applies only 
to the relatively familiar; most of us can easily identify a 
friend, but may make distressing mistakes in placing acquaint- 
ances. 

A second method is the recognition of a pathognomonic 
sign, as tubercle bacilli in the spinal fluid. But usually the sign 
must be searched for, after a tentative diagnosis reached by 
other means. 

The third is the so-called “logical” or “deductive method,” 
and this is the one wth which the present article chiefly deals. 
From a consideration of all the manifestations of a disease, we 
form a conception of the disordered physiology, hence of the 
anatomical disturbance, and so by inference of the pathologic 
changes and the etiologNL Neurology offers unexcelled oppor- 
tunities for such deductions, and a useful proficiency in them 
is not difficult to attain. 


The fourth method is applicable only to psychiatric prob- 
lem?. It consists in attempting to put one’s self in the patient’s 
place, and feeling one’s way into his mental processes. But it 
need not concern us further here. 


The Essential Points of Neurologic Examination - 
Many practiUoners of medicine have the impression that the 
^ xammatmn of the nervous system entails an elaborate tecUic 
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and a knowledge of high sounding terms. This is not true. 
A brief examination of the nervous system can be made along 
with the general physical examination without undue trouble. 
This minimum examination should be a routine part of all 
physical examinations. If the findings of this examination are 
negative, there is very little likelihood of disease of the nervous 
system. On the other hand, if abnormalities are found, further 
examinations can be made. 

The minimum examination can be summarized as follows. 
An inspection of the patient, gait, facies, etc., should be made. 
Also palpation of cranium and spine should be done. T e 
cranial nerves can be rapidly examined by noting the size and 
shape of the pupils and their reaction to light, the eye move- 
ments, facial movements, rough hearing tests and examination 

of the tongue movements. _ . 

The motor system can be tested by testing the strength o 
grips, watching gait, inspecting muscles, and per ormmg 
finger-to-nose test. 

Sensory tests other than Romberg test are not necessa y 
unless specific complaints or other findings indicate them. 

The knee jerks, ankle jerks and plantar responses should 

be tested. , . _ „rp 

Several books dealing with methods of examina 

available, of which perhaps the most complete and p 
is that by Monrad-Krohn.i Most of them suffer from bein„ 
encyclopedic. The present outline makes no pre tens 
thoroughness, but aims rather to be a guide to limiting ^ 
information essential for a diagnosis with the least expend t^^ 
of time. The order of examination which it follows 

General Examination of the Surface of the Body.^^^ 
The practitioner needs less instruction on this P°m , 
many neurologists. The skull and scalp ^ 

care for irregularities or points of tenderness 
Z Je is sus-pacted. Tumors near the 
hvTDeresthesia. Those in the posterior fossa in 
ohen accompanied by a soreness of the suboccipi - 

“o. of the m’L.oid-and by pain on_sha^rp dex.on of .he beJ; 


ance 


t of the mastoid— ana oy pam uii 
Cranial Nervos.-OZ/ac/oo-.-Evidence of any du 
of the sense of smell is usually obtained > 
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faction may be tested by dosing one of the patient's nostrils, 
and suddenly presenting any odorous substance toothpas c. 
tobacco or the like— while the patient sniffs. It is of little 
value to test for degrees of loss of sense of smell. Ideal te^t 
odors are coffee and vanilla. Menthol is convenient to carry 
in the bag. Ether, ammonia, and dnegar, which are often 
used, act as stimulants to tire trigeminal as well as to the f^r^t 
nerve. Unilateral anosmia should raise the suspicion of a 
tumor arising from the cribriform plate. 

Optic.— Examination of the disks is of value in disclosing 
definite choking, atrophy, arteriosclerosis or retinitis. It is 
usually a mistake for most of us to be agitated over question- 
able or marginal changes. Mild grades of increased intra- 
cranial pressure are best measured by lumbar puncture; paling 
of the disk is of small significance unless accompanied by 
changes in the visual field. 

Some record of visual acuity, as the ability to read large or 
small print, or recognition of fingers, should be part of every 
neurologic examination. 

Gross field defects may be estimated by finger perimetry; 
that is, by having the patient close one eye and fix the other on 
the examiner’s nose, and then signify when he sees the exam- 
iner’s fingers moving in one quadrant after another. This is, 
however, an inefficient method of examining the central \dsion 
and size of blind spot, which is important in recognizing retro- 
bulbar neuritis and similar conditions. If the eyegrounds are 
abnormal, or visual acuity reduced, an ophthalmologic con- 
sultation is in order. 


Oadomotor, Trochlear, Abdticens . — ^The method of testinc^ 
the movements of the eye and reactions of the pupil is obvious” 
Nystagmus is usually considered to exist if there are more than 
three tiny jerks on extreme lateral or vertical fixation. Stra- 
bismus may be obvious, or almost impossible for the examiner 
to detect. It should be remembered that injury to the third 
nerve as a whole causes both dilation of the pupil and a limita 
tion of movement of the bulb except for lateral rotation In 
jury to the sixth makes complete abduction impossible Tn,'„r ’ 
■o the tourlh impairs the abffily ,o look dor™ Sto ’ 
Any deviation from these simple, obvious disahnutl. 

.>™ .he lesion is in the myoneorS i’unctio“\myX^“- 
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lism), orbit (in which case there should be local signs), or in 
the nuclear and supranuclear apparatus, which is too com- 
plicated to be described here. The disease entities of carotid 
aneurysm and progressive ophthalmoplegia should be con- 
sidered in relation to obscure diseases of the oculomotor ap- 
paratus. Isolated, transient ocular paralyses are usually due 
to syphilis, multiple sclerosis, arteriosclerosis or encephalitis. 

Trigeminal . — Irritation of or injury to the trigeminal nerve 
usually causes subjective disturbances of which the patient 
complains. The most delicate test for trigeminal sensation is 
to touch the cornea with a wisp of cotton. The use of a pin, 
brush, etc., for delimiting areas of hyperesthesia needs no de- 
scription. Remember that tlie cervical segments come well up 
on the cheek, and are normally definitely less sensitive than 
the trigeminal area. The motor root of the fifth nerve may be 
tested by palpating the masseter as the patient bites. If the 
pterygoid is paralyzed, the patient is unable to move the jaw to 
the opposite side. 

Facial . — Facial weakness is usually obvious, and the dis- 
tinction between a peripheral palsy which involves the whole 
side of the face equally, and a palsy due to a cortical lesion 
which leaves the forehead relatively strong, is well known. 
Mild degrees of weakness (of the peripheral type) may often 
be detected by the force required to lift the closed lids. A 
weakness in voluntary movement due to cortical injury may 
be accompanied by an overactivity of the affected side on 
emotional expression, so that the question often comes up 
which side of the face is actually the one affected. 

Auditory . — simple routine test for hearing is to rub the 
thumb and forefingers beside the ear. If this trifling sound is 
heard, it is seldom necessary to go further. If any degree of 
deafness exists, a study should be made to determine whether 
its cause is in the middle ear or in the end-organ, nerve or 
medulla^, If the middle ear is affected, sounds heard by bone 
conduction are relatively intensified. A tuning fork on the 
forehead or bridge of the nose is better heard in the deaf ear if 
the middle ear is chiefly involved, less well if the nerve is in- 
volved. If no tuning fork is at hand, a watch laid on the 
mastoid may serve for differentiation. Middle-ear deafne.-- 
affects chiefly low notes, nerve deafness chiefly high ones, and 
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this can be determined by whispering or whistling. Be sure 
to inquire after tinnitus, if an acoustic tumor is suspected. 
None of the old standard tests compare in accuracy mth the 
modern audiometer, but tlris is an expert s instrument. 

Vcst'Mar Function —The concurrence of vertigo and ot 
nystagmus is about the most definite sign of vestibular irrita- 
tion easily elicited. Either existing alone is likely to be due 
to a central lesion. Loss of vestibular function can be demon- 
strated onty bv irrigation of the ears or similar tests which are 
best left to a neurologist dr otologist. 

The Ninth, Tenth and Eleventh Nerves. —Tor purposes of 
examination, these may be remembered as the nerves of 
swallowing and phonation. Disturbances in their function are 
usually mentioned spontaneously in the history, or are obvious 
in the patient’s speech. Movem.ents of the palate are, of 
course, easily observed. The pharyngeal reflexes may be 
elicited as a differential point between injuries of the bulbar 
nerves or centers, and damage (necessarily bilateral) to their 
higher connections. 

The Twelfth Nerve . — Atrophy or paralysis of the tongue is 
easily observed. If atrophy is present, fibrillation should be 
carefully w^atched for. 

Motor System. — Examination of the motor system in pa- 
tients who do not have any complaint of muscular paralysis, 
resolves itself chiefly into an observation of the patient; the 
gait on entering the office, the facial expression, the voice, 
hands and the presence or absence of associated movements, or 
the presence of involuntary movements (chorea, athetosis or 
tremor). 


The musculature of the upper and lower extremities and 
trunk should be given a brief inspection, especially attention 
being paid to nutrition of the small muscles of the hand and 
the muscles of the shoulder. Fibrillary twitching of these mus- 
cles should be searched for. These groups of muscles are the 
most apt to be involved in diseases of the spinal cord such as 
progressive muscular atrophy, syringomyelia, cervical rib etc 
> trength of the muscles of the upper extremity can be ranidlv 
cxmmned by testing the hand grips, flexion and exMon ^ 
wnsE., elbows and the movements of the shoulder joint Mus 
cle strength tn the lower extremity can be determined by testing 
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flexion and extension movements of toes, ankle, knee and hip 
joints. The musculature of trunk and abdomen is tested by 
asking the patient to rise from prone to sitting position without 
using the arms to aid him. 

The Deep Reflexes . — ^The standard deep reflexes to elicit 
are the biceps, the triceps, the radial periosteal and the knee 
and ankle jerks. It is not essential to undress the patient to 
obtain them. 

The biceps jerk is elicited by pressing on the biceps tendon 
with the left thumb, and percussing the thumb. The triceps 
jerk is elicited by percussing the tendon just above the olec- 
ranon. Percussion of the head of the radius causes a slight 
contraction of the flexor muscles of the forearm which may 
spread to the biceps. These are all ordinarily sluggish re- 
sponses. 

The knee jerk is almost always livelier. The ankle jerk 
may be extremely sluggish in normal individuals. It is best 
elicited by causing the patient to kneel in a chair. Ankle 
clonus is, of course, merely a multiple repetition of the jerk. 

If the knee and ankle jerks are difficult to obtain, rein- 
forcement may be employed. The standard methods are to ask 
the patient to squeeze his hands together tightly, or to count 
backward from one hundred. 

Significance of the Deep Reflexes . — The general rule is, 
that the deep reflexes are abolished or diminished by injury to 
either the sensory or the motor limb of the reflex arc, and are 
increased by injury to the pyramidal system. These are, how- 
ever, exceptions to the rule. In certain conditions (for ex- 
ample syringomyelia and amyotrophic lateral sclerosis), 
atrophy of anterior horn cells may go on concurrently with 
injury to the tracts controlling them, and decrease and increase 
of reflexes may then alternate. In cases of sudden, widespread 
injury to the pyramidal tract (for example, complete trans- 
verse lesions of the cord or extensive damage to the motor 
cortex) reflex activity may be destroyed for a longer or shorter 
interval. 

Other Important Reflexes . — The Babinski reflex has been 
called “the most important sign in neurology." It is produced 
by firmly' dragging a semisharp object along the outer edge o! 
the sole and across the ball of the foot. The response of a 
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normal person is a plantar flexion of the great toe A positive 
(abnormal) response is a slight dorsiflexion of the great toe, 
a spreading of the otlier toes and a contraction of the tensor 
fasciae latae. The presence of this abnormal ^response 15 
definite evidence of injury to tlie pyramidal tract.^ 

If the response is sluggish or indefinite, it may sometime? 
be clarified by bending the knee slightly. In a cold room, the 
feet may have to be warmed to a comfortable temperature. A 
rounded object, or the tip of a finger, may' be more effective in 
extremely ticklish patients; or tire stimulus may' be applied to 
the flexor surface of the toe joints, instead of the sole. The 
Chaddock maneuver consists in scratching the lateral aspect 
of the foot; it sometimes produces a dorsiflexion of the great 
toe when the Babinski does not. 

The only other one of the foot signs of real importance is 
the Oppenheim reflex, brought out by stroking tlie shin w'ith 
the knuckles or with the handle of a hammer sufficiently hard 
to cause some pain. The responses are similar to those of the 
Babinski test, and it is occasionally positive when the Babinski 
is not, though on the whole less sensitive. 

In a higher segment, the absence of the abdominal jerks 
may have much the same significance as the Babinski sign, 
except when the abdominal walls are exceptionally flabby. 

The nearest approach to the Babinski type of reflex in the 
hands is the Hoffmann sign, elicited by snapping the nail of 
the middle finger w'ith the palm of the patient downward and 
the fingers limp. The abnormal response is an adduction of 
thumb and forefinger, but usually there is no response, and 
occasionally a tw'itch of the thumb will occur in a normal 
subject. 


Other Signs of Pyramidal Tract Defect.~l{ the patient is 
requested to hold his hands out in front of him with eyes 
closed, weakness of one of them may manifest itself by an 
abnormal posiUon of the fingers or by a gradual droop of the 
limb m Uie course of a minute or two. If he places the hands 
closely palm to palm and attempts to spread the fingers as 
wide apart as possible, he can usually abduct the fingers on the 
normal side beyond those on the w'eakened side. 

similar phenomenon in the legs is brouvKt 
... r..,.,. ,, .es. The SX™ 
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holds both lower legs vertical. The hemiparetic extremity will 
gradually drop in a series of small steps, in a manner not ob- 
served with a peripheral lesion even of extreme degree.^ In 
case of doubt, examine the patient’s shoes. A hemiplegic leg 
will wear the outer side of the toe long before the remainder 
of the sole. 

Disturbances of Sensation. — sharp pin (best a steel 
pin) in a throat stick is hn accurate instrument for testing seii 
sation. Neater still is a small camel’s hair brush with a it 
of rubber tube about it, which protects the pin when not in use. 
In testing for loss of sensation, always have the patient c ose 
his eyes, and always proceed from the anesthetic to the inner 
vated area. A firm drag of the pin is sometimes more effective 
than successive pricks. If an area is actually anesthetic, i wi 
endure a long series of blows with the pin in a sing e spo , 
which is far more noxious than a single deep one. 

The sensation of light touch with cotton or brush is m 
difficult, for it demands more attention from the patien . 
is best to have him coimt each time he feels a touch, or he y 

"^^T^sting for^bSdon sense wth a tuning fork of deep pitch 
is of importance in the study of mild degrees 
spinal cord. A study of the patient’s ability to d^t^t sma^ 
passive movements of the toes is of similar significance ( 
the toe by the sides to avoid calling pressure-sense i p y 

It is rarely essential to determine the sensitm j 

and cold, except when the question of synngomyelic d. soc 
“on aris’es. The ability to necogniae objects place 
hands should be tested in suspected disease of the parieta 
"^Significance of Sensory Changes.-A sensory exam na_- 
tion is only as good as the emenu between subj^tct and e am 
iner Fatigue, ill-will or ill-humor on the part ol 
vitiates its value. It is extremely easy to suggest the bou . 
of an area of bypesthesia to a patient, or even to _sugge= 
hvoesthesia itself. The common hemihypesthe^ia for P 
oJSk stopping exactlv at the midline of both face and 

o’coas^nally accompanied by dimness of ms.on aad de. 
ness on the same side, is the mildest form of hysteria. 

The areas ol loss of sensation follorring 
injury correspond to the anatomic dtstributton of the net. 
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pain is more affected than touch; there may be hj-peresthesia 
as well. In polyneuritis, IniDesthesia of a “glove and stocking 
distribution is tire rule, fading off toward the trunk. Presum- 
ably the longest nerve fibers are the most vulnerable. Suci 
areas of sensory loss are easily confused with the^ hysterical 
anesthesias, also usually of the “glove and stocking t\’pe. In 
general, the loss of feeling of hysterical origin is complete, 
ends abruptly at a joint, and is accompanied by a contracture, 
weakness or tremor. But a differentiation is only to be made 
by considering the case as a whole. The coexistence of hj’p- 
esthesia of the hands and feet with evidence of disease of the 
spinal cord (increased reflexes, Babinski’s sign) is suggestive 
of a myelopathy resulting from deficiency disease such as per- 
nicious anemia or pellagra. 

The loss of sensation which results from a local lesion (for 
example a tumor) of the cord can usuallj’^ be interpreted by 
consulting a standard diagram of the tracts. 

The disturbances of sensation resulting from cerebral 
lesions form a complicated group. In general, loss of the sense 
of pain is rare, though there may be subjective numbness. 
The ability to recognize objects or fabrics by feeling, to local- 
ize pin prick or to recognize weights may be impaired. 

Disturbances of Speech. — ^The subject of aphasia is as 
difficult as one cares to make it. Obviously, there is a distinc- 
tion between an inability to coordinate the muscles of phona- 
tion (dysarthria) and an inability to understand speech, form 
concepts and express them. 


The distinction between sensory and motor aphasia is not 
of great practical importance. When one exists, the other can 
usually be detected also. 

The Mental Status. — If there is any question of loss of 
memory or alteration in personality, some inquiry should be 
devoted to its precise nature. Often the best record is a simple 
account of any incidents in the patient’s life which appear 
unusual. Memory for events usually comes out in the course 
of history taking. A simple test for retention is to get the 
pa icm to repeat numbers. A normal indmdual should be 
able to retain a number of eight different dibits anrl l u 
able to repeat backward one of sirdMtf Snob 

.,0 was 
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the one before that will often bring out concrete evidence of 
loss of memory or observation. 

Other obvious tests consist in giving the patient simple 
arithmetical problems or reading to him a few paragraphs from 
the daily paper, and asking him to give a summary of them. 

One need not be a psychiatrist to make brief notes on 
mood, approachability, orientation for time and space, insig t, 
and evidences of illusions, delusions or hallucinations. ^ 
Disturbances of Equilibrium and Coordination.— 
There is a fundamental distinction between the ataxia due to 
loss of position sense such as tabes, the disturbance of equi i 
rium produced by disease of the labyrinth or its central con- 
nections, and the disturbance of coordination of muscle group 
produced by the cerebellum itself. Of course, they may coexiM, 
but they should be tested for separately. True ataxia is s 
by a loss of vibration and joint sense and by the tende y 
fall (not merely to wobble) in standing 
together and eyes closed. Injury to the vestibular 
rise to such symptoms as nystagmus, dizziness, c ^ 
asymmetry of stance or gait. Loss of cerebellar co^rol pro 
duces the “decomposition of movement or on 

well brought out when the patient attempts to put the finge 
Ae nose or the heel on the opposite shin with eyes cteed 

Rapid alternating movements, as steps, 

paired and the patient walks with a wide base and lo „ P 
There is usually a diminished muscle tonus. _ 

It should not be forgotten that disease of the brain it 
especially the frontal lobe— may produce disorders 0 
snd(rystagm„s. They are. however, rare y pt 
comparison to the severity of the disease 
disease of the cerebellum and medulla_ Cord.-The 

The Diagnosis of Disease of the Spina , .-„]iv 

neurologic signs of injury to the Burthere are 

the same, no matter where the tract is injure . , gj in 

other descending (motor) tracts which are „ 

disease of the spinal cord, but not in 

thev are left intact (for e.xample, m a hemiplc^ c 

sulir hemorrhage), a “rtain amount of ■rr'trle 

ment is eventually established. If all the clc ccn ^ 

™,h‘vays (cxtrapyramidal as well as pyramid., 1) arc 
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equally injured but not destroyed, accurate control of tie 
affected limbs may- be possible, but hampered by ^he dispro- 
portionate spasticity. A complete destruction of all descend- 
ing pathways leads to complete paralysis, and such In-per- 
reflectivity that a brush or a tap on the paralyzed leg may set 
all of the isolated segments into contraction, with voiding of 
urine and emphdng of bowel. 

hinder degrees of the special intrinsic activity of the spinal 
cord may often be demonstrated by a sharp pinch of the instep 
on the affected side. If there is even a slight interference with 
extrapyramidal as w’ell as pyramidal pathways, the leg gives a 
sudden involuntary jerk, and the toes fan out as in the Bab- 
inski reflex. This sign is practically never positive if the dis- 
ease is above the spinal cord. 

The location of a local lesion of the spinal cord is most 
accurately studied by the level of loss of sensation (pin prick 
usually gives the most accurate results). Sometimes a tuning 
fork placed on the spines of the vertebrae in succession will 
reveal a definite change in sensation at one point. A line 
scratched on the skin may show a level of vasomotor hyper- 
actiwty. If a definite sensory level is demonstrated, the diag- 
nosis of tumor is strongly suggested. 

The presence of an expanding lesion or pressure upon the 
cord is suggested by local pain or tenderness elicited by scratch- 
ing the skin or pounding the spines. Limitation of motion may 
sometimes be observed. Intrinsic disease of the spinal cord is 
apt to impair the control of the bladder and anal reflex rela- 
ti\-ely early, tumor relatively late. x-Ray evidence of the 
presence of tumor is disappointing, but tuberculosis and other 
deformities of the spine should be searched for. 

The use of lumbar puncture, wdth careful studies of the 
pressure, dynamic and the protein content of the fluid, is indi- 
cated m all forms of disease of the cord. Injection of radi- 
opaque oils and combined cisternal-lumbar punctures should be 
left to experts. 


The Examination of a Patient in Coma.-Examination 
of a comatose patient presents special problems.^ The deUh 
of coina throws little light on its cause. The historv 

- non ,1.3, „V„ causes may coexist. A hemiplegia may be 
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detected by spontaneous movements of only one side or by the 
puffing out of a relaxed cheek in respiration, or by a difference 
in the promptness with which the arms fall when simultane- 
ously raised and then dropped. Reflexes may or may not be 
obtainable. Pain responses may sometimes be obtained, for 
example by pressure on the supra-orbital nerve, or pricking the 
sole of the foot and may give indication of unilateral or local- 
ized weakness. Stiffness of the neck may he an indication of 
meningitis or subarachnoid hemorrhage. 

Obviously the odor of the breath should be observed, the 
color of the mucous membranes and the type of respiration. 
The “soft eyeball” of diabetic coma should be remembered. 
A urine specimen must be obtained and examined (but in this 
connection it should be recalled that other conditions besides 
diabetes may cause glycosuria and acetonuria). Studies of 
blood chemistry are to be remembered. 

A lumbar puncture is indicated in practically all cases, un- 
less the diagnosis is obvious without it, or the patient’s con- 
dition does not permit. The manifestations of meningitis, 
hemorrhage, or increased pressure from tumor are obvious. 

In most localities, alcoholic and other intoxications are the 
most common cause of coma with trauma and cerebral vascular 
accident in the second and third places. Epilepsy, pneumonia, 
diabetes, meningitis, cardiac decompensation, neurosj^hilis, 
uremia and eclampsia should also come at once to mind, ap- 
proximately in the order named. The rarer causes are too 
numerous to mention. 

Lumbar Puncture. — The interpretation of the results of 
lumbar puncture is a large study in itself, and the reader should 
refer to special articles or books on the subject.”’ ' In brief, 
lumbar puncture is unequivocally indicated in suspected cases 
of meningitis, sjqohilis, encephalitis, spinal cord tumor, myel- 
itis and head injury. It is contraindicated, unless certain pre- 
cautions are followed, if an intracranial tumor with increased 
pressure appears likely. In all cases, the puncture should be 
performed under local anesthesia in the recumbent posture, 
and the pressure measured with the patient rela.xed. .A te.-t 
of the dynamics by pressure on the jugulars is particularly im- 
portant in disease of the spinal cord. A cell count should be 
performed at once, and a sample of fluid sent for a Wassermann 
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test. A determination of total protein is the next most impor- 
tant test, and a determination of sugar if the cell count is 
elevated. A gold sol curve is often helpful in puzzling cases. 
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POSTOPERATIVE PSYCHOSIS' 

During the last year we have seen 16 cases of postoperative 
psi'chosis that were not suffering from the usual delirium. 
Four t 3 ^ical cases are here briefly reported because it seems 
to us that they show a type of psychosis frequently seen in 
general surgical practice, but as yet are not adequately de- 
scribed or understood. They are quite different from the 
delirious reactions with which they are generally confused. 
The prognosis is good if proper treatment is promptly insti- 
tuted. By an early diagnosis both the patient and the family 
may be spared much anxiety and trouble. Ebaugh’ has dis- 
cussed psychiatric complications in surgery in a comprehen- 
sive way and gives a bibliography of the subject. 


Case I. — A Frenchwoman, aged thirty-eight, 

.\d\'ice as to diagnosis and treatment was requested by 
the surgical service. Neurologic examination showed nothing 
abnormal except hyperactive reflexes. She has been operated 
on for gallbladder disease on November 30th. Following 
operation she had a moderate amount of morphine once or twice 
daily. On December 4th she became noisy, saying that she 
was in Heaven and that she saw her children with her. On the 
morning of December 5th she described a half-sleep state in 
which she had seen her children “as plain as day in Heaven” • 
she believed it was probably true and not a dream. She was 
well oriented for time and place. Later in the day when rounds 

’ThU work was aided by a mnt from the Josiah Macy; Jr.. Foundation 
Bull. .Am. Col. Surgeons, 22 : 153. 1937 
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were being made by the visiting surgeon, she held the sheet 
over her face, seemed afraid, and would not look in the corner 
of the room; she said her father had told her not to. She 
saw heaven over in the corner of her room, and there were 
angels around her. She mistook the resident psychiatrist for 
a certain friend of hers and held his hand amorously. Later 
she started to get out of bed, so it became necessary to move 
her immediately to the psychiatric ward. Here she was put in 
a single room with a special nurse. On December 7th she was 
still seeing the bright light and “lots of angels in the room”; 
she thought the nurse was an angel, and said she had wings, 
but would not tell the doctor just where they were. She smiled 
and laughed a good deal. She gradually improved on the 
psychiatric ward and was discharged December 15th to her 
home. On January 12th she was seen in the out-patient de- 
partment and seemed perfectly well. 

Case IL — thirty-five-year-old Irish woman. 

Consultation was requested because of peculiar ideas ex- 
pressed by the patient. Neurologic examination showed slight 
arteriosclerosis and hjqiertension, the blood pressure being 
230/140. There were no other abnormalities found. 

The patient was born in Ireland and came to this country 
at the time of her marriage eleven years ago. She has three 
children who are well; her husband died of pneumonia two 
years ago and at his death the patient was quite upset. For 
the past five years, the patient has had headaches which have 
become severe in the past year, accompanied by dizzy spelL, 
nose bleeds, and occasional swelling of the ankles. She wa.-> 
admitted to the medical service. A diagnosis of malignant 
hypertension was made. She was transferred to the surgica 
service for sympathectomy, which was performed on June 14th 
under gas oxy’^gen and ether. Postoperative course was un- 
eventful with normal temperature on the fourth day. She re- 
ceived little medication and was getting on so well that it va^ 
planned to perform a sympathectomy on the other side within 
a few day's. The development of her psychotic symptom^- 
however, made this inadvisable. 

She was seen h'ing quietly' in bed. She told a vague =tor> 
about nurses laughing and talking about her, of doctors tal.m-' 
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pictures of her, of a plan the doctors had to strap her do^^n 
and not let her go home. She also said that her brother vras 
outside, that doctors had him strapped down and would no 
let him come in and see her. She believed that the niglit 
before, someone was putting electricity through her. She was 
oriented for place; knew tire month and year, but missed the 
exact date by about three days, and changed her answers 
concerning the day of the week. She knew the doctors and 
was not confused as to her own identity. 

Recommendation: Transfer to psychiatric ward. Give as 
little medication as possible. 

June 23rd. Since transfer to the psychiatric ward, she has 
been perfectly oriented on all occasions. At first she insisted 
that her children were being held in the hospital, or wmre being 
driven around the hospital in an ambulance. She often heard 
people talking about her, heard her children’s voices and tlie 
nurses heard her talking to herself. Two days ago her brother 
\isited for the first time. She seemed to improve after that. 
This morning she is perfectly w'ell and says she does not hear 
the voices any more nor does she have her peculiar ideas. She 
said that they must have been imaginary and caused by her 
nervousness after the operation. 

Case III. — An Italian woman of forty-eight. 

Consultation wms requested because patient was disturbing 
the surgical ward. The patient had repair of abdominal hernia 
on May 18th. On May 21st she said she wanted to go home. 
Next morning she became noisy and by evening was greatly 
excited. She refused to be examined and was interviewed in a 
dark ward. She was screaming that she wanted to go home 
to see her daughter and that she wanted an Italian doctor. 

She was inoved immediately to the psychiatric ward, where 
she was put in a single room with special nurses. May 23rd 
she continued to be noisy. On the 24th, after her daughter 
visited her, she became more cooperative and allowed the 
examiner to find that she was well oriented, and that the 
neurologic examination was negative. She told her daughter 
J j she had beard people here calling her bad names and 

people accusing her of prostitution; she said that the 
doctors here were going to kill her. 
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On May 2 7th she was quieter but still seemed apprehensive 
at times. The daughter thought that she could care for the 
patient at home, so we reluctantly discharged her “against 
advice.” A follow-up visit showed that no mistake had been 
made in letting her go. She was cared for by a doctor who 
spoke her language, and her daughters were with her contin- 
uously. She improved steadily and was well and able to work 
in July. 


Case IV. — A fifty-three-year-old Portuguese woman. 

The orthopedic service asked for consultation because of 
the behavior problem. A satisfactory neurologic examination 
could not be done because the patient was restrained in bed 
by orthopedic apparatus. 

Three weeks ago she fell off a wall and broke her leg. She 
was brought to the hospital, the bone was set and the patient 


was put in traction. Everytliing was going well until Decem- 
ber 4th, when the patient became restless and felt that the 
nurses did not want to give her bed pans. On December 6th 
she began to shout and was moved into a single room. Con- 
versation with the patient, through the interpretation of the 
patient’s twenty-three-year-old daughter, revealed the follow- 
ing: The patient has been well. There has been no difficulty 
like this until recently in the hospital. She felt she could not 
pronounce “bed pan” correctly. She then said that when she 
asked for the bed pan other patients noticed her and made fun 


of her, as did the nurses. This morning she could hear voices 
shouting “bed pan, bed pan, bed pan.” She does not hear the 
voices now. She seems fearful and says “I’m afraid.” She 
fears that something will hurt her, that the medicine may hurt 
her, that the doctors wall strap her down. She pleads, “Doctor, 


don’t hurt me.” 


Her memory seems good and her orientation is accurate, 
!. c., she recognizes the doctor and realizes her own identit). 
She knows that this is a hospital, but does not know its name, 
she knows it is in Boston. She does not know the date, but 
knows she has been in the hospital three weeks ( which h cor 
rect). Her mood is somewhat depressed. In brief, she ^ 
noisy, agitated, depressed state with delusion.' that she h-a 
done wrong and is to be punished. 
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This went fairly well for a week but on December 12th 
she was still asking for her daughter and saying her son had 
been killed. She was transferred to the psychiatric ward and 
the next day she was still noisy. She had a firmly fixed belief 
that her family was dead; she prayed and called to them in 
Portuguese. Her behavior improved a little in the next four 
weeks. After January Sth, except for being resistive to man- 
ipulation and feeding, she was not a behavior problem in the 
daytime. She became less agitated and less noisy but re- 
mained irritable and resistive. There was marked improve- 
ment by January 16th (Fig. 71) and on January 23rd she r\as 
allowed up in a wheel chair. Her mood improved and she was 
cooperative and at times smiled pleasantly. Her nights ' 
not become quiet until January 18th (Fig. 71). As indicate 
in the left hand column of the sleep graph the patient ha 
paraldehyde on an average of 3 drachms every other mg t or 
the first month. After January 18th, she slept well withou 
medicine. By February 2nd she was practically normal a 
was returned to the orthopedic service, whence she was ci s- 
charged to her home. March 1st she 'reported to the out- 
patient department and was well except for a slight feeli g 
depression at times. 

DISCUSSION 

The important fact brought out by these cases is 
get well if given individual attention wnth proper ‘ 

Mrsing care. A light should be left in the room as long a 
hallucinations persist, and dart shadows and hangings = 
avoided. It is important to let them have ™ or »h” 
reassure them. The relatives and the ' .J 

but must be coached by the physician. -A. few 
own language often seem to quiet them ^ 

It is usually necessary to reduce the use of sedat _ 

cally. As indicated in the case abstracts most 
chotic disturbances came on a few da\s . f The 

when morphine or other drugs had been pa- 

point is not that too much drug was g^^en, b improve 

Lnts seem to be particularly affected by drug, and mp ^ 
when the medication is TarMe^de ^ 

we use most; from 2 to 3 drachms \ nicht’s re-t an'i 
rectum will give most patients a fairly good n „ 
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mil not leave them confused and depressed the following 

morning. , . , 

It is of especial interest that all of these patients are 

foreigners, and most of them have language difficulty. They 
feel truly outlandish (in the real sense of the word) and they 
act that way. The environment is new and strange, the cus- 
toms of the hospital are nothing like those in their homes. 
Even the speech is difficult to understand, hlany of them were 
brought to the hospital after an entirely inadequate explana- 
tion. Once on the ward, the busy staff looked after them well, 
but the doctors did not make an effort to find out if the pa- 
tient really knew before operation what it was all about, just 
what the procedure would be and why it was necessary. Then 
came the operation; normal fears were exaggerated by loneli- 
ness and strangeness. After operation when drugs cause 
dreaminess and confusion, these people get panic feelings, ideas 
of persecution and punishment and even delusions and hallucin- 
ations. The duration of the psychosis is from one to several 
weeks and the delusions, hallucinations and ideas of persecu- 
tion that at first look schizophrenic seem to clear up fairly 
quickly, go over into a diffuse anxiety state with depression 
and then disappear entirely. 

It is suggested that careful psychologic preparation for the 
operation by means of interpreter or better a priest who 
speaks the patient’s language, would make postoperative psy- 
choses less likely to occur. In addition drugs should be used 
sparingly. If psychosis occurs, the patient should be moved , 
to a single room and special psychiatric nurses who can speak 
her language should take care of her. Visitors of her own 
nationality should be admitted. Hydrotherapy with occasional 
doses of paraldehyde should be enough to quiet the patient. 
Morphine must be avoided unless pain is intense, because the 
confusion it causes is usually more disagreeable than the pain. 
As the patient improves, she should be encouraged to talk 
interpersonal relations should be cultivated and she should be 
kept busy by the occupational therapist. 

The differential diagnosis between this type of psvchosis 
and the usual postoperative delirium rests largely on^the fact 
at these patients are well oriented: they know who they are 
recofm„ 0,c doctor, they knorr tie name of the hospital 
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and the approximate date. They misinterpret for a time, and 
make a nurse into an angel or a doctor into a friend, but there 
is nothing like the complete disorientation and confusion of the 
toxic delirious reactions. Moreover, there is little fever or 
cause for considering toxic factors as of great etiologic impor- 
tance. Drugs were not used in excess in these cases, rather, 
it seems, a moderate dosage of drugs caused excessive mis- 
interpretation of the environment because the patient had 
reason to be confused and afraid before the operation. The 
mood is one of fear. This with confusion makes a state of 
mind where paranoid ideas easily develop. 
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THE DIAGNOSIS AND TREATMENT OF VASCULAR 
LESIONS IN THE BRAIN 


Disturbance of the circulation is by far the most common 
cause of lesions in the brain. The diagnosis and treatment of 
such cases is by no means confined to the specialist, for they 
are problems that arise frequently in the daily practice of all 
physicians. It is important, therefore, that the general prac- 
titioner should be able to differentiate between the different 
varieties of cerebral vascular accident and other lesions of the 
brain. An intimate knowledge of the detailed anatomy of the 
nervous system is not necessary, nor are any special instru- 
ments required. The differentiation between the various types 
of cerebral vascular accident and between them and other 
cerebral lesions is important not only from a prognostic view- 
point, but also in regard to treatment. For example, the prog- 
nosis and treatment of primary subarachnoid hemorrhage is 
quite different from that of an intracerebral hemorrhage. The 
failure to make the correct diagnosis in a patient with a sub- 
dural hematoma uill result in an unnecessary fatality. It is 
not sufficient in present-day practice indiscriminately to label 
all patients noth cerebral symptoms of acute or subacute evolu- 
tion as “cerebral hemorrhages.” The purpose of this article, 
therefore, is to present a few facts which will help in the dif- 
ferential diagnosis of such lesions. 


Cerebral vascular lesions may be dmded into 4 groups 
primary subarachnoid hemorrhage, cerebral embolus, cerebral 
hemorrhage, and cerebral thrombosis. The chief conditions 
vhich may be confused with vascular lesions are brain tumor 
brain abscess, traumatic subdural or extradural hemorrhage’ 
1 i'ilep>y and roma due to diabetes, uremia or poisoning. ^ ’ 
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Since coma is a very frequent symptom in patients with 
cerebral vascular accidents, the examiner should keep in mind 
the proper procedure for the examination of such patients to 
determine whether a hemiplegia is present or not. Examina- 
tion of the face and scalp for injuries, study of the fundus 
oculi and testing of the neck for rigidity should never be 
omitted. The presence or absence of a hemiplegia can be 
determined by observing the patient to see if spontaneous 
movements of the extremities are made. A facial weakness 
can be detected by observing whether the cheek on one side 
puffs out with the expiratory phase of respiration. A paralysis 
of the upper extremity can he demonstrated by failure of t e 
patient to move it when it is pinched, or by lifting both arms 
and comparing the way they fall to the bed. If the 
not too deep, the hemiplegic limb will fall heavily to the e 
while the unparalyzed limb will drop gradually. Para ysis o^ 
the lower extremity can be determined by lifting and 
the legs in a similar manner, or by stimulating the so e o 
feet briskly with a blunt instrument such as a key. ” 
stimulation the normal leg will be withdrawn, but the e 
plegic leg will remain in its original position. 


PRIMARY SUBARACHNOID HEMORRHAGE 

Symptomatology.— Primary subarachnoid 
the syndrome produced by extravasation of blood into 
subarachnoid space by the spontaneous rupture of a , 

vessel. This rupture may occur because there is a c ^ . 

defect in the structure of the vessel or because o ^ P . . 
aneurysm formation (congenital, arteriosclerotic or y 
Syphilis, strange as it may seem, is "rf by 

of an aneurysm of the meningeal vessels. - h mav 
the variety of the causes above mentioned a 
occur at any age, but it is most frequent in 
aged adults, and ma:; or may not be accompanie . . 

tension and signs of arteriosclerosis. crnrlrome.’ ' 

Individual cases rarely vary' from the classica 
which is so characteristic that the diagnosis ca P 
alwavs be made from the history'. The on=e 
quentlv accompanying some muscular _ e.xertion. Vo'nitir.i' 
pains in head which steadily increase in severity. 
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and a cloudy mental condition, stupor or coma may follow m a 
few hours or days. In contrast to an intracerebral hemorrhage 
coma or convulsions at the onset are quite rare. The sn len 
features of the examination are a cloudy mental state, stillness 
of the neck, and Kernig’s sign. Hj^ertension may or may not 
be present. Significant negative findings are the absence of a 
hemiplegia, other focal signs or choked disks. Occasionally 
there may be a single or a few small retinal hemorrhages. 

The laboratory examination will show a leukocytosis in the 
blood, usually between 10,000 and 20,000 per cubic millimeter. 
The urine may show albumin and casts if the case is compli- 
cated by cardiorenal disease. The first specimens of urine ob- 
tained after the accident may contain sugar, but the serum 
sugar content is normal or only slightly elevated. The labor a- 
torj’’ finding that is characteristic of the disease and is never 
absent unless the puncture is made immediately (within three 
or four hours) after the onset is the presence of blood in the 
cerebrospinal fluid. The intracranial pressure is practically 
always moderately elevated (300-500 mm.) and sometimes to 
alarmingly high figures. 

Differential Diagnosis. — ^The conditions which may be 
confused with primary subarachnoid hemorrhage are acute 
purulent meningitis, subdural hematoma, intracerebral hemor- 
rhage and brain tumor. Primary subarachnoid hemorrhage has 
many superficial similarities to acute purulent meningitis 
(headache, vomiting, mental confusion, stiff neck, etc.), and 
the latter diagnosis is often considered. It is readily excluded 
by the history of sudden onset and by the results of the exam- 
ination of the cerebrospinal fiuid.^ 

Patients with subdural hematoma are often thought to have 
primary subarachnoid hemorrhage because the cerebrospinal 
fluid is usually bloody in both conditions. This mistake is 
made because of the failure to inquire for or to obtain a history 
of a recent head injury. For this reason a careful examination 


of the head for contusions or lacerations 


f , , , — IS important. a;-Ravs 

of the skull may be of value in some cases. The findings at 
the first and subsequent lumbar punctures are of great value in 
diagnosis.-' In subdural hematoma as in primary subarachnoid 
lu-morrhage the pressure is high, but in the former, the removal 
’ a small amount of fluid wall cause a rapid fall in the pressure 
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whereas in primary subarachnoid hemorrhage, it is necessary 
to remove large amounts of fluid to reduce the pressure. 

Brain tumor or brain abscess may cause some difficulty in 
diagnosis, but the presence of blood in the cerebrospinal fluid 


excludes these diagnoses. 

The differential diagnosis between primary subarachnoid 
hemorrhage and cerebral hemorrhage is not possible in many 
cases. The occurrence of convulsions or coma at the onset is 
in favor of an intracerebral hemorrhage. The development ol 


focal signs, hemiplegia, aphasia, etc., indicates, with rare excep 
tions, that the hemorrhage is intracerebral. 

Treatment.— When the diagnosis of a primary subarach- 
noid hemorrhage is made the patient should be kept m cr 
and the treatment directed toward the relief of the 
intracranial pressure and the meningeal symptoms. cer a 
percentage of cases would recover without any treatmen , 
without treatment the course of the disease is prolonge c 
siderably, the patients are subjected to an exUeme deg 
unnecessary pain and suffering, and the morta ity ra ® 
higher. Owing to the temporary nature of the pathology 
primary subarachnoid hemorrhage is especially f"’ . 

treatment by lumbar puncture. The removal of ^ 
puncture reduces the intracranial pressure an 
headache. The removal of the blood tends to a eviat 
meningeal symptoms. Sufficient fluid should be remov^ 
first puncture to bring the intracranial P^ess , 

limits of normal (80-100 mm.), ^^"^Trture in the?c 
frequent intervals. The danger of lumbar 
cases has been overemphasized. There is "o ^ q ^ 
logic basis for the hypothesis that removal it 

puncture tends to increase the " of^ncturc- 

has been found to be untrue. . of the symp- 

should be governed by the rapidity of t^red at the 

toms and the level of intracranial pressur puncture.^ 

previous puncture. In the average cas P 

Le required daily for the first two to fn tr. 

tures for the next three to six daj^a, an 

ensuing two weeks. The frequency^ °/Cd prc-ure about 
erned by the level of the cerebrospinal fluid p - 

follows : 
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Wlwn pressure is _ Re puncture in 

Over 400 mm. of cerebrospinal fluid 12 hour,-. 

250 to 400 mm 

When the pressure is below 180 mm. on 2 or more sub- 
sequent punctures several days apart, further punctures arc 
not needed, pro\ided most of tire blood has been removed b> 
this time. In the usual case for the first two or three days the 
pressure rapidly rises to or near to its original level within 
twelve to twenty-four hours after each puncture. This is due 
to the more rapid formation of cerebrospinal fluid resulting 
from the meningeal irritation and an impairment of the absorp- 
tion of the fluid resulting from plugging of the arachnoid \dlU 
by the blood. After three to four days the pressure begins to 
become progressively lower on each subsequent puncture and 

TABLE 1 

The Climcal Course or Two Typical Cases op Pruury SrraARACHN'otD 

Hemorrhage as Illustrated by the Chaxges in the Cerebrospinal 

Fluid 


Cerebrospinal Fluid 


Character of fluid. 


Bloody xanthocbromic. 


Bloody xanthochromic. 


Bloody xanthochromic. 


Bloody .xanthochromic. 


Xanthochromic 


Xanthochromic 


Xanthochromic. 


I Ma> b 300 i Blfx>dy xanthochromic. 

May I 22C | Rloxly xanthochromic. 

I May K 2(iQ 1 Bloody xanthochromic. 

I Ma> 13 200 I Xanthochromic. 

t 

i Mr> It, , 210 Slightly ydlow. 




I 0000000000 
OOIUOOOOO 
11 I 1000000 
0000000000 


on April 30th. In 

, ,, , u , , u ... ,,p „o. N.. locnl rist. ■ 











































582 


H. HOUSTON MERRITT 


is usually normal after ten to twelve days. The fluid whicli is 
frankly bloody on the first few punctures gradually becomes 
less bloody and more xanthochromic for five to eight days, 
then the xanthochromia begins to disappear, and the fluid is 
entirely normal by the fifteenth to twentieth day. Two cases 
illustrating the evolution of the changes in the cerebrospinal 
fluid are given in Table 1. 


CEREBRAL EMBOLUS 

Symptomatology. — Cerebral embolus is usually the result 
of a release of a thrombus from diseased heart valves or muscle 
(bacterial endocarditis, auricular fibrillation or cardiac infarc 
tion). Owing to the nature of the underlying pathologj, 
cerebral embolus may occur at any age. Prodromal symptoms, 
headaches, and vomiting are quite frequent. The onset is usu 
ally sudden accompanied by headaches in about 25 per cen , 
coma in 25 per cent and convulsions in 10 per cent, oca 
signs are practically always present, and since multiple em 01 
are the rule, bizarre clinical pictures often result. Laboratory 
data of importance are a leukocytosis in the blood, P°^’ 
blood culture in cases of bacterial endocarditis, and t e 1 
ings in the cerebrospinal fluid. The cerebrospinal fluid pres- 
sure is usually normal, but occasionally it is slight y ^ 

The fluid is usually clear and colorless. If the em 0 
septic, there may be a mild or moderate pleocytosis in e 
and occasionally the fluid may be bloody from the rup 

a mycotic cerebral aneurysm. , v ..-mllv 

The prognosis in patients w'ith cerebral emboli ‘ - 
poor due to the nature of the process causing t ^ 

Cerebral emboli are quite common in bacterial en 
which is almost invariably a fatal disease. Emb s 
occur in patients with auricular fibrillation. _ In su 
blood clots may form on the walls of the auric e an 
ment from such a clot lodge in a cerebral ve=se . 
nosis in such cases depends on whether a large or a . 
is occluded by the clot and whether there are one or ^m 
emboli. Occlusion of the common carotid, internal 
Z main tmnk of the middle cerebral artert- ^ , 

elderlv indivaduals. .A third cause of cerebral ^ 

breaking off of a small clot of blood which ha. lormc 
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single cerebral ^ige.entlal diagnosis depends on the 

cerebral thrombosis. The d g,^iboh are 

results of the niav result, suggesting diag- 

multiple, bizarre chriical pm^ abscess or sn^^hI's 

nosis of ’an differential 

of the nervous system. The ^ septic UTie of 

diagnosis favoring cerebra e normal or only 

temperature, (2) an ^ ( 4 ) negative serum and 

o, the 

patients that recover from the mitral msult is 
in cerebral thrombosis or hemorrhage. 

CEREBRAL THROMBOSIS AND HEMORRHAGE 

Swtoma.tology.-T^ 

together because they ^ J arteriosclerosis, 

but dt^ray occurTyoung patient with ^ 

cardiovascular systems. Cerebral thromb os s may ^ 
infants and children as a complication of acute ^ 

in young or middle-aged adults with normal blood pressure as 

a result of SNTihilitic arteritis. . 

The differential diagnosis between cerebral thrombyis and 
cerebral hemorrhage in a given case is extremdy difficult. 
There is not one clinical sign that will differentiate the two 
conditions with absolute accuracy. The presence of blood in 
the cerebrospinal fluid is diagnostic of a hemorrhage, but since 
cerebral hemorrhages rupture into the ventriculosubarachrioid 
space in only 75 per cent of the fatal cases, and probably in a 
niuch smaller percentage of the nonfatal cases, a clear cerebro- 
vpinal fluid does not exclude the diagnosis of cerebral hemor- 
rhage. The following points are of value in the differential 
diagnosis between cerebral hemorrhage and thrombosis, and 
when one or more are present the diagnosis of cerebral hemor- 
rhace is indicated'': 
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1. Onset with headache and vomiting or convulsions. 

2. Stiffness of the neck or Kernig’s sign. 

3. Dilatation of pupil on paralyzed side. 

4. Conjugate deviation of the head and eyes. 

5. Bilateral Babinski reflex. 

6. Progression of the focal neurologic symptoms. 

7. Leukocytosis over 12,000 per cubic millimeter. 

8. A cerebrospinal fluid pressure greater than 3 SO or 


400 mm. 

9. A bloody cerebrospinal fluid. 

The mortality rate of cerebral thrombosis is very much 
lower than that of cerebral hemorrhage. A cerebral 
rhage of any appreciable size is practically always fatal. T is 
is particularly true when the hemorrhage is large enough to 
break into the ventricular system. Statistics as to the inci 
dence of the various forms of cerebral vascular lesions base 
on necropsy material show a higher percentage of hemorr ages 
than thromboses.® This is due not only to the fact t a 
mortality rate is greater but also because, as explained be ow, 
death occurs more rapidly in the patients with hemorr agM- 
Death in patients with hemorrhages is usually the direc res 
of the hemorrhage so that attention is directed ^ ® 
necropsy, while in cerebral thromboses on the ot er a 1 
death is often due to pneumonia, uremia or cardiac fai ure 
examination of the brain is omitted at necropsy. 
clinical material shows, as would be expected, a muc 
incidence rate of cerebral thrombosis than of cerebra 
rhage. In an analysis of over 600 cases the incidence rate 1 ^ 
the various cerebral vascular lesions was found to e 
lows: thrombosis 66 per cent, hemorrhage 21 per cent, em 
5 per cent, primary subarachnoid hemorrhage 8 per 

Cerebral vascular lesions are practically never . 

sudden death.® Death may occur, however, in only a 
in patients with a massive cerebral hemorrhage, ^ . 

90 per cent of the fatalities are wnthm two weefe ° .,four 
A cerebral thrombosis is only rarely fata w 
hours, and usually several days or weeks elapse bet 

thrombosis and death. ■’re the 

The short branches of the middle cerebral arte 

source of the hemorrhage in nearly two thirds 0 
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ft-ith the thalamus, internal capsule and adjacent basal 
suffering the greatest damage. The remaining vessels are the 
source of the hemorrhage in the following order of frequenc} , 
the long branches of tire middle cerebral, tire antenor cerebral, 
the posterior cerebral, and tire basilar arterjL Practica y e 
same order of frequency obtains for thrombosis of these 

vessels. 

Differential Diagnosis.— The differentiation between 
cerebral hemorrhage and thrombosis and other cerebral lesions 
depends chiefly on tire historj'’. The onset of cerebral v^cular 
lesions is sudden. If tlris fact is kept in mind, many mistakes 


in diagnosis will be avoided. The conditions which give the 
most difficulty in diagnosis are: brain tumor and subdural 
hematoma. Other causes of coma such as uremia, diabetes 
mellitus, alcoholism and epilepsy can be excluded by the his- 
tory and by a dremical analysis of tire serum. 

Cerebral hemorrhage can be differentiated from brain tumor 
by the finding of blood in the cerebrospinal fluid. Hemor- 
rhages may occasionally occur in brain tumors but they rarely 
are of sufficient size to rupture into the ventricles. The diag- 
nosis between cerebral thrombosis and brain tumor is more 
difficult. The slow or subacute evolution of signs or symptoms 
indicates the diagnosis of brain tumor, as do also choked disks 
or an intracranial pressure greater than 300 or 350 mm. An 
increase in the protein content of the cerebrospinal fluid to 
100 mg. per 100 cc. or more is almost pathognomonic of a 
brain tumor.® 


Subdural hematoma is distinguished from cerebral throm- 
bosis by the historj’^ of a recent head trauma and by the sub- 
acute evolution of symptoms. The presence of arteriosclerosis 
and hypertension favors the diagnosis of thrombosis, but it must 
be remembered that a blow of insufficient intensity to produce 
a subdural hematoma in a normal individual may do so in an 
arteriosclerotic patient. It has also been shown that a sub- 
dural hematoma may cause a mild or moderate elevation of the 
systemic blood pressure, which falls to normal after the hem- 
atoma is removed by operation." The examination of the 
cerebrospinal fluid is of considerable value in differential dias 
noMs. In cerebral thrombosis the fluid is usually clear and 
on<icr normal pressure. In subdnral hematoma L pressure 
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is usually slightly or moderately elevated. In patients uith 
subdural hematoma the fluid^ is usually bloody for the first 
week after the injury, xanthochromic for another week and 
then clear and colorless. The appearance of cerebral symp- 
toms, such as headache, mental confusion and focal symptoms 
in a patient who is chronically or periodically addicted to the 
use of alcohol, should lead to the suspicion of a subdural hem- 
atoma, since such patients often suffer minor or severe head 
injuries which they do not remember. 

Treatment. — The treatment of a patient with a cerebral 
hemorrhage or thrombosis in the acute stage is supportive in 
nature directed toward helping the patient survive the insult 
of the “shock.” Respiratory and cardiac stimulants (caffeine, 
digitalis, oxygen) should be used when indicated. The value 
of venesection in these cases is still disputed, and the con- 
servative opinion is that it should only be used when there are 
signs of congestive heart failure. Fluids and liquid diets should 
be given by mouth if patient is able to swallow, but if he is too 
comatose to swallow, saline and glucose should be given paren- 
terally. The bladder should be emptied by catheterization i 
it is distended, and the catheterization repeated as often as 
necessary. The bedclothes should be changed immediate y 
when soiled by the patient, and the position of the patient m 
bed changed frequently to prevent the development of e 
sores and pulmonary congestion. Lumbar punctures are o 
doubtful value in the treatment of the average case of cerebra 
thrombosis or hemorrhage. They are occasionally necessary o 
aid in the establishment of the diagnosis, and are^ not m re 
quently of value in relieving the symptoms and signs o m 
creased intracranial pressure in hemorrhages, particular y^ e 
the increased intracranial pressure is due in part to the o 
which has ruptured into the ventriculosubarachnoid ’ 

Punctures should be repeated in the cases where a large amou 

of bloody fluid can be removed. 

After the patient has recovered from the shock ^ anc 
danger to life has disappeared, the main therapeutic ^ 
should be directed toward cure or aIIe\dation of the “ 

symptoms and the disease process which produced the e 
rhage or thrombosis. Arteriosclerosis is the most^ 
cause of cerebral vascular lesions and since there n 
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nuate treatment for arteriosclerosis, the further treatment in 
the majority of the patients is chiefly a problem m physio- 
therapy and psychodierapy. If the results of the examination 
of the blood and cerebrospinal fluid indicate that sjTihihs is 
playing a role in the vascular pathologj^ it should be treated. 

A cerebral hemorrhage practically never occurs in a patient 
vrith sj^ihilis unless there is. a high degree of concomitant 
M^ertension and arteriosclerosis. Cerebral thrombosis, on the 
other hand, is quite frequent in patients with sjjihilis, both 
vnth and without an accompanying arteriosclerosis or luqier- 
tension. For this reason tlie blood and spinal fluid of all young 
or middle-aged patients with a cerebral thrombosis should be 
examined serologically for syphilis, regardless of whether arte- 
rial hypertension is present or not. If the serologic test for 
s>q)hilis is positive in either serum or cerebrospinal fluid, the 
patient should be treated for syphilis. Dramatic results can- 
not be expected of such treatment, however, since most of the 
sjTTiptoms in such cases are due to softening of brain tissue 
resulting from occlusion of the vessel. If there is a mild or 
moderate degree of sjqihilitic meningitis also present, some of 
the sjTnptoms may be due to the inflammation which will 
respond to the treatment. In the usual case, however, the most 
that should be expected from antiluetic therapy is the possible 
prevention of further vascular lesions. Treatments in such 
cases should be potassium iodide by mouth, and a series of 
1 to 1 5 intramuscular injections of bismuth every five to seven 
days, followed by 10 to 15 intravenous injections of small 
doses of neosalvarsan (0.3-0.6 Gm.) at weekly intervals unless 
contraindicated by cardiac decompensation or aortic aneurysm. 
Alternate series of bismuth and neosalvarsan should be given 
until patient has had 30 to 40 injections of each, or until the 
cerebrospinal fluid is normal in the patients in whom the fluid 
was abnormal. 


In rare instances a cerebral hemorrhage may become en- 
capsulated and present the s^miptom-complex of a tumor 
■ uch heinorrhages have been removed successfully in several 
■' b„, this mode of Aerapy is still i„Ve eZer 
o'enul sia»e and is adapted to only a very small perceMaae 
Ilf the cases of cerebral hemorrha<»e ^ 

The imparlant par, of therapy in the patients Uiat live is 
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the treatment of the residual neurologic symptoms. The hope- 
less attitude taken by many physicians is unjustified. Much 
can be accomplished by physiotherapy and reeducation. As 
soon as the patient recovers from the shock of the accident, 
all of the muscles of paralyzed extremities should be massaged 
daily. The joints should be passively moved, encouraging the 
patient to try to help in the movements and gradually allowing 
him to do most of the work. A cock-up splint should be ap- 
plied to the wrist and hand to prevent contractures of the wrist 
and finger muscles, and a posterior splint or shell to the leg 
and foot to prevent toe and foot-drop. The patient should be 
given a rubber ball to move around in his hand to aid in the 
return of strength and dexterity to the finger muscles. As soon 
as the patient is able he should be encouraged to walk with the 
aid of support on both sides. This should be followed by the 
use of crutches or cane. Persistent encouragement of the phys- 
ician and family is of prime importance. 

More difficult than the retraining of paralyzed limbs is the 
reeducation of patients with speech defects. The patients 
should be persistently stimulated to try to talk and read, start- 
ing with simple words and pictures, and gradually increasing 
the complexity of the symbols as function returns. Much can 
be accomplished by diligence and perseverance on the part o 
the therapist.^" 
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HYSTERIA AS A PROBLEM IN A GENERAL HOSPITAL 

Approximately one half of all patients seeking help at a 
general hospital have complaints and symptoms for which 
psychogenic factors are important determinants. At the 
Massachusetts General Hospital, we have the opportunity of 
observing such patients over a longer period of time on the 
ward, and of following their development in the out-patient 
department. A systematic knowledge of the way in which 
psychogenic factors operate to cause physiologic changes is 
not available yet, but we are collecting data which give us 
some understanding of the scope of such disturbances, their 
major manifestations and the most promising form of manage- 
ment. 

The present clinical report will be confined to a considera- 
tion of conversion hysteria, a definition of which is given below. 
This means we are not dealing with reactions of the autonomic 
nervous system, commonly referred to as “anxiety states,” nor 
Nvith the more localized disturbances in autonomic function, 
such as asthma and colitis, which lately have been recognized 
as having a meaningful relationship to psychogenic factors.^ 
Although hysteria was recognized as a form of disease for 
many centuries, the term “conversion” was coined as late as 
1S93 when Freud described it as a condition in which qualities 
of excitation, attached to certain unbearable ideas, are being 
transmuted into some bodily form of expression: a mental 
fimctioV^ converted into a state of physical distress or dys- 

' diCcrcnlial diagnosis bdow. 
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The fact of the so-called “mental” determination of certain 
physical s3anptoms has been accepted by the medical profes- 
sion, but unfortunately the assumption that hidden wishes and 
conflicts may be found at their basis, has tended to overshadow 
the fact which is just as true, that in conversion phenomena as 
in other signs of disease, we are dealing with physiologic altera- 
tions of function. 

From psychologic investigations some understanding has 
been gained of the tj^e of motivation and conflicts which 
imderlie conversion symptoms. The study of physiology of 
these persons is still very much in its infancy. It is due to this 
difference in success of the two lines of study that the habit is 
still current in many clinics of using the dichotomy, “organic 
or functional,” as a seemingly valid distinction of phpiologic 
processes. “Organic” is intended to mean “a real lesion, 
“functional” is proposed to mean “just mental,” imagination. 
As Cobb’- pointed out, this dichotomy not only is a gross is 
tortion of facts, but leads to a distinct disadvantage for t e 
patient whose condition has once been labelled functiona . 
One is inclined to give up further physiologic investigations 
after one once feels that one is dealing with a psychoneuros . 

All diseases are disturbances of function. In some, morp - 
logic changes are important factors; in some the lesions a 
not visible; while in others the pathology is of a/eyersi 
kind. We have to weigh in each case the relative si^nc 
of morphologic, serologic, chemical and psychologic - 

Definition.— A person suffering from hysteria presents y 
function or distress which is related to his o 

social environment. There is an amnesia for t e es ^ j 

of this relationship between symptoms ^p. 

so the patient remains unaware of it. In addition to 
toms, he shows characteristics of “hysterical persona i > y 
up,” which are often referred to as psychic infanti , 

immaturity in sexual development. . , fiin<niO'i5 of 

This definition implies that to establish a _ ' 

hysteria, it is not enough to merely exclude ‘ 

T^re must be present the positive hysteriail symp f 
sented in a characteristic manner, and the speci 
'Cobb, S.: A Preface to Xervous Disea=e, Chapter 
Co., Baltimore, 1936. 
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personality. Moreover, the presence of a psychologic conver- 
sion mechanism does not exclude the existence oi organic 
disease,” so one must not cease to search for lesions, itie 
abnormalities of function are usually obvious enough. _ 

The following two reports will serve as a starting point for 
a more concrete discussion of clinical problems of hysteria. 


Case I.— E. B., a fifteen-year-old girl, admitted to the 
Massachusetts General Hospital on tlie Neurological Service 
on i\Iarch 17, 1936. Her chief complaint was paralj^sis of right 
arm and leg. 

Six weeks before entrance she noticed that her right arm 
and leg seemed to be asleep, had a feeling of “pins and 
needles.” One day in school, while writing, her pencil fell from 
her hand and her right arm began to tremble. She was sent 
home. I^Tiile waiting for a trolley car she began to feel weak 
and the trembling became worse, so she took a taxi. When she 
tried to get out of the taxi, she found she couldn’t move her 
right leg, but she hopped into the house on her left leg. She 
thinks her arm was paralyzed by the time she got into the 
house. There was no headache, faintness, vertigo, nausea or 
vomiting. 


The patient had always been considered as a nervous, 
irritable child with temper tantrums; she had had frequent 
colds. Three j^ears ago, she had “the right eye turned inward” 
for several months after she had been frightened by a cat. 
Six months ago she had complained about marked pain in her 
right arm and thigh. For the last three months she had ap- 
peared pale and anxious and had complained about “weakness 
all over.” Her first menstruation had occurred six months 
before entrance; there had been none since. 


The family history showed that the mother has a disease 
of the left leg, which at one time was considered as cancer- 
that the older sister, on the basis of an early attack of menin- 
shows a deformity and weakness of the left arm limps 
and has occasional epileptic attacks. ’ ^ 

The general medical examination showed a girl of normal 
dove bpment for her age Yathout any e^ddence of disease S A 
v..c„hr and gasUo-tatestmal Syste4 Sh hrt 
- Neurologic 



594 


ERICH LESTDEMANlSr 


examination showed normal eye movements, but the corneal re- 
flex was reduced on the right. Facial movements were carried 
out better on the left than right and the nasolabial folds were 
more marked on left than right. There was a suggestion of 
rotary nystagmus and a slight tremor of the extended tongue. 
Her right leg was characteristically held in 45 degree flexion 
by tense, almost rigid muscles and there was external rotation 
at the hip. There was no atrophy of the thigh or calf muscles. 
Attempts to extend the leg at knee or hip were resisted with 
complaints of pain under the knee and thigh and on the ante- 
rior surface of the thigh. Active motion was limited to a few 
degrees of flexion at knee and hip. Passively the leg could be 
flexed to 90 degrees and could be extended back to 45 degrees. 
The foot was held in normal degree of dorsiflexion. Attempts 
to move the ankle were resisted with complaints of pain in the 
region of the knee. The tendon reflexes were more active on 
the right than on the left. There was an unsustained ankle 
clonus on the right. There was an equivocal plantar response 
on the right; flexion on the left. The abdominal reflexes were 
less active on the right than on the left. Sensation was intact 
over the entire body with the exception of the right leg, where 
there was loss of light touch, pain and temperature perception 
below the level of the midthigh. This sensory loss did not 
correspond in level to segmental or radicular distribution. 
There was an irregular and patchy band of hypoesthesia ex- 
tending nearly to the groin. The only area in which a sensor} 
response wms obtained below the midthigh w’as the sole of t c 
foot, stimulation of which was referred to the midthigh region. 
Both hands were cool and moist; the skin of both lower ex- 
tremities was mottled. n • ? - 1 

Lumbar puncture showed a perfectly normal spinal fluir a 
a pressure of 150 mm. of water. Basal metabolic rate va 
— 21, and repeated one month later was —29. 

A skull .r-ray showed a marked increase in the con\o u 
tional markings in both sides of the skull and there was mar '(< 
thinning of the skull in the occipital region. _ The vascui.a^ 
markings extended to the frontoparietal regions and v-er 
prominent. This condition, however, was bilateral.^ These^.- 

turcica was small and showed no evidence of erosion or o..^ 
destruction. There were no unusual shadows mthin the '.ai. ■ 
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The appearance was Uiat of chronic increased intracranial 
pressure. There were no definitely localizing signs of tumor. 

It was finally decided by the neurologists that the neuro- 
logic signs and .x'-ray indicated no brain lesion, so the patient 
was transferred to die psychiatric ward on March 22nd. She 
still had the same difficulty with her arm and leg. She would 
resist any attempt at passive movements and become quite 
upset if these were urged upon her. When not disturbed by 
such advances, she seemed contented and little disturbed by'^ 
her paralysis. Toward the doctors and nurses, she had a dis- 
tinctly defiant, often provocative attitude. Soon she began 
to play mischief with the nurses and seemed deliberately to do 
things to make the doctors angry and cause them to reproach 
her. Am' attempt at becoming acquainted with her interests, 
likes and dislikes and events of emotional importance in her 
previous life, were met with a cool indifference; “I have noth- 
ing to say.” It was quite impossible to get from the patient 
any trace of information concerning her own sexual develop- 
ment. She denied the presence of any sexual sensations and 
emphatically stressed that her mother had forbidden her to 
talk of such things. 


In the course of her stay, she had several nights in which 
she was seriously perturbed by the fantasy that a man might 
be bung under her bed trydng to drive a knife through the 
mattress into her body. She had repeated nightmares in which 
she felt she was being chased by a Chinaman with a knife who 


was just about to pierce her when she, in her fright, would 
drop to the ground as though she were dead. She reported in 
a dramatic manner a frightening experience which happened a 
year ago in which she and a girl friend went walking through a 
dark hallway, were asked by a stranger to point out the way 
to a room upstairs, and then discovered that the stranger was 
pointing a “big gun” at them. They fled in a’ panic. 

Therapeutic efforts were made in different directions; 

(.1') The sjTuptom was made undesirable for her She 
was isolated from the other patients with the proposition that 
^ w might lom them when able to walk. She simply disobeyed 
the rule... so that she became a disciplinary problem. 

) An attempt was made to show her that tLo,-„ 

U,at she co„M 
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relaxed. It turned out that one day she could move it a few 
more degrees than another day. The matter became an issue 
of battling with the physician. 

(C) Numerous efforts were made to obtain a more detailed 
account of the patient’s conflicts, but she continued to be 
defiant and uncommunicative. 

After three months she made the proposition that she 
would be able to move her leg for a house officer of the neuro- 
logic service, requesting that she be treated by him. She 
finally walked for him without difficulty, while she still insisted 
that she was paralyzed, in the presence of her own doctors of 
the psychiatric service. 

She was finally discharged in August, able to walk, but 
leaving us in ignorance about the motivation in the background 
of her condition. The patient did not return to the hospital 
for several months, although advised to keep in touch with 


the clinic. 

On February 12, 1937, this girl was brought again to the 
emergency ward. She complained of severe pain in the abdo- 
men and both she and her father requested a surgical opera- 
tion. The father stated that he had consulted 5 doctors, 3 o 
whom had suggested an operation. Upon examination, no 
evidence was found of an inflammatory process. She was 
referred to the psychiatric out-patient department where to 
following information was gained. After her discharge to 
patient had been fairly well until six weeks ago, when s 
started vomiting almost daily, refused to eat, complaine a ou 
feeling bloated up and walked around in a curious posture wi 
her abdomen noticeably protruded. Four weeks ago, s 
started having attacks of unconsciousness lasting 
five minutes in which her whole body shook vigorous y. ^ 
these states she did not respond to questions and had amne. 
for them afterward. She also developed marked cons ipa 
for which she was given an enema every second day. 

Both she and her father expressed disappointment that ^ 
did not propose an operation, they did not want any ur ■ 
treatment by “just talking” and went to the Beth Is^ei » 
pital in order to get the operation there. The 1 

developed the conwction that she had a peculiar round g 
her abdomen which was causing all her trouble and 


in 
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be cut out at any cost. After refusal at the Betli Israe ca- 
pital the patient returned to our service. 

The therapeutic attack was tlien directed against the father, 
who showed extreme solicitude about the girl,^ and who had 
reported that he was supeixdsing the enemas given to the pa- 
tient. With reluctance he finally consented to have the patient 
placed in another home. Within three days after being moved 
to the foster home, all of the patient’s symptoms disappeared. 
She has remained symptom-free ivith the exception of one 
attack of unconsciousness which occurred when she had visited 
her father and was taken back by him in the automobile. 

In subsequent interviews in the out-patient department, the 
folloiving data were elicited: the father is a disappointed man 
who expected to be a great musician, but is a chair-maker now. 
Both mother and the older sickly sister play a servant role 
in the home. The patient, a very beautiful girl from childhood, 
has been a favorite with her father. About ten months before 
the onset of her illness, the episode of being attacked by a man 
with a gun occurred; four months later her first menstruation 
occurred; and two months later one of her chums became 
pregnant, causing a great deal of scandal in the vicinity. Since 
then, the father had carefully supervised the patient’s move- 


ments, warning her w'hat might happen to her, restricting her 
conduct with other girls and boys. The patient developed an 
inclination to daydreaming, had the recurrent dream of being 
chased by a man wdth a knife, and felt frightened in her dark 
bedroom before going to sleep. How much sexual fantasy 
played a role in the mind of this patient we cannot say because 
in all our subsequent interviews the patient refused to talk 
about it, professing complete ignorance in such matters. She 


was seen once a w^eek to give her an opportunity to discuss her 
life, but no significant facts have come out. Nevertheless she 
has been getting along very well. The provocative and annoyed 
manner she showed at the time of active symptoms has been 
replaced by an affectionate attitude and a friendly relation 
^hip with her physician. We appreciate that under the influ 
cnee of a specific situation which probably has to do with her 
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Case II. — seventeen-year-old high school student was 
admitted to the Massachusetts General Hospital on the neuro- 
logic service on August 13, 1937. Four months before entrj' 
she developed a frontal headache. It persisted throughout one 
day and in the evening she suddenly lapsed into unconscious- 
ness during which, she was told, her arms convulsed. The 
unconsciousness cleared in a half hour, and she was very weak 
and tired afterward. For the following fifteen days, the severe 
frontal headache persisted and she had approximately 15 spells 
of unconsciousness during that time. The headaches and 
spells of unconsciousness have continued. During the past 
month she has been unconscious seven or eight times. The pa- 
tient states the loss of consciousness is always preceded by a 
severe frontal headache but not all of her headaches are fol- 
lowed by unconsciousness. She can usually foretell the latter 
by a sense of “tiredness” in her head, and a feeling of not 
wanting to “be bothered to talk to people.” Recently her at- 
tacks have been preceded by laughing or crying spells. Her 
friends tell her that following loss of consciousness, both of her 
arms convulse equally. There has been no similar movement 
of the legs, no frothing at the mouth, and no rolling of the 
eyes. Her “spells” last twenty minutes to one-half hour and 
have altered only in the increasing frequency of their occur- 
rence. 

The parents are living, 3 sisters died of tuberculosis. For- 
mer illnesses: her sister stated that she had meningitis witi 
“blood on the brain” at nine months. The patient has had no 
signs of tuberculosis. During the last few years, she has a 
occasional heart palpitation. Catamenia began at fourteen 
years of age and there has been some dysmenorrhea. 

The physical examination showed no disease of the major 
organ systems. Blood pressure was 130/70. The patien 
blushed easily. There were no other signs of autonomic 
stability. Neurologic findings: normal cranial nerves, ie t cv 
definitely weak as compared to the right, involving all ^ 
groups, including those of the feet; vibration and position .-cm ^ 
seem somewhat impaired in left leg and left arm; two poi^- 
discrimination questionably impaired in left foot; no 
impairment of touch or pain sensation. In Romberg P^'' 
there is some unsteadiness and tendencj' to fall toward t le ' > 
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The ankle jerks are more active on the right than on Uie le . 
Plantar response is flexion on right and equivocal on left. 

One of the patient’s attacks was observed and described as 
follows: tonight at nine forty-five the patient had one of her 
spells. It was described that just previous to retiring she be- 
came extremely dron^y. Then after being in bed (in a four 
bed ward) for a few minutes, she began to cry, talking to her- 
self, and beating with her arms across her chest. There ivere 
no clonic movements, no incontinence, tongue biting or foam- 
ing. The eyes seemed to be held tightly shut and she resisted 
them being opened and during this time she cried out, I don t 
want to leave school, I want to go ahead and finish.” This was 
repeated over and over. 

a-'-Ray of the skull showed: convolutional markings slightly 
increased. Width of the sella is at the upper border of normal, 
and no evidence of erosion is present. Pineal is not visible. 
No unusual areas of calcification. No unusual blood vessel 
markings. Findings are those of increased intracranial pres- 
sure without localizing signs. 

Lumbar puncture is entirely normal with somewhat low 
pressure. 

Upon request for psychiatric consultation, the patient was 
seen four times in an effort at therapy. In the fourth interview 
she reported in detail factors in her hfe history which to her 
explained the attacks as due to her own emotional tension; 


the patient is the youngest of the family, the child of an intel- 
lectually ambitious mother -who is married to an alcoholic man 
of low social status. Since the older siblings have not been 


successful intellectually, the mother places her hope on the 
patient. The patient had been very successful in her school 
ambitions until, after skipping a grade, she was unable to keep 
up her high standing. The patient had some feelings of guilt 
about this, blaming herself for having had “too good a time.” 
.\t tins same time about six months before the onset of her 
seizures she was walking alone at night when she was assaulted 
by a strange man. Having had a period of active sexual life 
before her puberty and having suppressed further sexual 
di-nes with some difiiculty since the time of her first menstrua- 
bon. she was alarmed about the intense response in herself 
c interN-al between this episode and the onset of her attacks 
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was filled with a struggle between daydreaming of a sexual 
nature and intense effort at applying herself exclusively to 
intellectual pursuits. She dropped her friends and social ac- 
tivities and stayed at home practically all the time, having 
thus even more opportunity to daydream. Her first attack 
came in April after a period of extreme tension, sleeplessness 
and panic-like feelings in which the patient was afraid that 
something was “going to snap.” She at that time feared that 
she might lose her mind. 

The attacks disappeared and have not returned during the 
last six months. The large amount of information obtained 
in this case after relatively few interviews and the attendant 
change in symptomatology was, in my opinion, at least in part 
made possible by a methodical approach. This involved in the 
first hour 4 statements made to die patient expressly to remove 
the resistance to exploration, otherwise to be anticipate • 
These comprised: (a) the assurance of privacy, (d) emphasis 
on the impersonal character of any interview between physician 
and patient, (c) assurance that the physician is “mora y 
neutral,” (d) that the communication of the patient to t e 
physician is essentially an effort on her own part at thin •mg 
things out more thoroughly, thus giving the patient an ac ive 


role in the interview. 

Case I can be considered as a classical example of ys eri • 
a girl in puberty who has shown signs of overreaction to rio 
ening incidents in her childhood, and in whose family exis s 
case of paralysis due to brain disease, develops a para 
the right arm and leg, not corresponding to any ” 

syndrome. She shows remarkable lack of concern a ou 
affliction, but a good deal of distress if efforts are made 0 
with it by manipulation or examination. Her general a 
is that of indifference and defiance to the degree 0 a 
provocation. She tells of having been assaulted by a man v 
a gun mthin the recent past. There are occasiona 
fearful daydreaming and incidents of dreams o m^ _ ‘ 

character. The content of both day and night fantasies 1. ■ 

of being attacked with a knife. E.xcept for .‘e 

patient is free from anxiety. She Professes eompletcJorM^ 
about any matters pertaining to sex. In the course 
servations, the symptoms are variable and seem to 
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SVSTEEEA AS A PRO relationship to cer- 

•tE tlie patient’s personal autonomic 

correspondence rsn P '^'^^'""^''"‘'^reDlaced by other 

tain physicians. paralysis later is • ^res, voniit- 

^^:Sn- varlty oi organ 

s^nnptoms affecting .^iral changes). „ nneration to 

constipation, aod P“™ ^ ^nionJ f™ X aivctsc 

Jopeiation is now Xver abdomen ^ 

'""X oTte law development in a'^fTpossS Santasy of 

Sul if coS:Sce of P-XS in'’^ 

rss-i=‘ '■ - f s“ ss”; f r;:; 

the important features of th puberty J , 

The second patient a y prfceded by anR’^ty, hea 
seats attacks of ^^"^^^^^^rTense stress. There are disturb^ 
ache, and a vague state of ^rit no consistent emdence 

ances of motor and sensory ., ^hat of lacking 

of a neurologic ^ ^ oi challenge to her 

concern about her rnight need an operation. She 

She has rvondered assault by a man. There 

reports about a situation f „ i^i her earlier life; the 

is no histor^^ of “nervous m^ab J substituted 

story is rather that of an ambitmu ^ relationships 

intellectual endeavors f oblivious to the pres- 

vath other young people. assault situatioii 

ence of sexual tfdiSS Sir^W interview and 

until they came to ijgi^t intense conflict, 

were recognized by her as the 

With this outline as a startmg P^ m, 

several aspects of ^ ^ predominantly a disease of 

(.4 ) Occu^eTice.--Hys^erm m^P^^ 

SoSti^^S io — 

- ac a„ ase beyoad fbicty- 

conversion is probably present in every- 
" S evidenced by tie great number of psycbogemc 
i ' .V nlnu during Ore War. but there one found very sertous 

. n" Lnal strain (fright, trauma) and often an obrnons matena 
-.in or escape from unpleasant sitnatrons. It seems important 
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to stress that in the common picture of hysteria as seen in 
practice, an inner conflict closely linked up with the patient’s 
sexual development is the important issue, while the “secon- 
dary gain” (for instance, not having to go to school, or winning 
attention) is of minor importance. Hysteria is much rarer in 
men than in women. Conversion symptoms occur also in 
children, but the typical period for the development of the 
picture of hysteria is adolescence. 

{B) Symptomatology. — ^The symptoms do not correspond 
to any medical or neurologic syndrome; they are variable, de- 
pendent upon the method of examination and upon the person 
who does the examination. The attitude of the patient is that 
of indifference, but any attempt at disproving the somatic na- 
ture of the symptoms meets with anxiety and dramatic protest. 

The typical hysterical manner of presenting symptoms is 
different from that seen in other neuroses. In the anxiety 
states, the patient reports his troubles with expressions of ob- 
vious distress. These are series of discomforts which fall m 
line with overreaction of the autonomic nervous system. In 
the hypochondriac states, the patient registers concern lest 
something might be wrong with parts of his body; if reassure 
about his symptoms he readily discards old ideas but contin- 
ually brings up new evidence. This distinction is of grea 
clinical importance because the prognosis of hypochon riac 
state is worse than that of hysteria and the management o 
anxiety state is different from that of hysteria. 

The general attitude of patients with hysteria rarely misses 
the coloring of defiance and provocation which so often su 
ceeds in making the physicians impatient and angry. 

(C) Differential Diagnosis.— It is our experience t 
particularly three other conditions are inaccurately la^ ^ 
hysteria, although they are different in their pathogenesis an 
require different managements. . 

1. States of distress due to overreaction of the . 

nervous system. In this condition the patient complains a 
more or less intense distress, variable and often occuirin^., 
attacks. This distress is accompanied by positive^ ''^or->l 
autonomic instability: tremor of extended hands, circu - 
pallor, tachycardia, or blushing, marked dermograp i 



. We refer to ttare concliUone 

perspiration, patron. 

- " 7 overeoncern afoont 

terms, and they do n jjypochoiidriasis. 

This condition is , ,,ff„entiate between true hysteria 

3. hinahy, one should ,, original anatomic 

and conditions in which persist because oi what 

lesions (for ° These patients 

in whom immediate symptoms, would better be 

tion, lends a certain The main symptom-sus- 

' dealt with in eonditions is “the secondary gam. 

taining element in suen cou 

They require a specia orm . p axiomatic that there 
(D) Morphology.— It is S change in structure. 

- can be no change “ ^^ods for observing these 

Today, however, we have « , changes, so we must rely 

subtle and often reversib somewhat finer 

on observing coarse lesions mth ^ ^ described there 

ones with the microscope. function of the neuromuscular 

were various abnormalities m probably have 

, system, hut an ™ ,,ch case showed a 

Shown The J t indicative of increased mtra- 

thin cranium with mom g nature proved that there 

craniaf pressure, but ^ ^HemlbLd that skulls of 
was no such mcrease. It m^t^e^ uncommon to find 

■ SIS °a‘s‘wX77vddc infantilism in patients with hyderia. 

■ Til Physiolo^.-Although there were no recogmaable 

' ' IcsiL in our patients, there were marked disturbances m the 

phvsiologvolL nerves, muscles and viscera. In certain pa- 
tois Ihc svmplom-complea seems to be the somatm expres- 

sion oUanlasies. Tlie first patient acU as though she was 

iirccnam and e.vpecled to have an operation for delivery. Her 
imeren in ihe^e malters has been mightily aroused by the preg- 

■ nnnev of her friend. She acts as though she was preoccupied 
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with the problem of delivery: her vomiting, her fecal reten- 
tion, her demand for an operation, and her posture mth 
protruding abdomen, all fit into this picture. Yet, there is 
nothing in the patient’s thoughts which corresponds with the 
assumption of such a fantasy. The conclusion seems ines- 
capable, that a situation which has the power of inducing cer- 
tain responses of thought and imagery, may find its expression 
in a series of somatic responses, the relationship between fan- 
tasy and symptom being masked by amnesia. In addition to 
the physiologic changes directly related to responses of this 
sort, one often meets physiologic variations which are secon- 
dary to the main symptoms, i. e., to the way in which the pa- 
tient acts out his response. Examples are: atrophy of disuse, 
h}^ertrophy from excessive use of muscles as in tremors and 
tics, alkalosis and tetany brought about by panting and hyper- 
ventilation. 


(E) Psychology. — The patients are in a serious conflict 
situation. The defiant and provocative demeanor is part of the 
disease and disappears with the symptoms. The presence of 
overwhelming fears, particularly of dark places and the an- 
ticipation of assault or injury play an important part in the 
patient’s life. The night dreams are characteristic. They arc 
usually scenes of threatening injury from which the patient 
tries to escape. The transformation of the original fear o 
injury into a later demand for injury in the form of an opera 
tion is a very characteristic process in hysteria, and is respon 
sible for the fact that so many of these patients who fina } 
reach a psychiatrist, have undergone a number of explorator) 
operations because the demand becomes so violent and t eic 
S3mptom presentations so dramatic that it often is difficult 
the physicians to refuse exploratory operation. It is m t 
instances that a psychiatric investigation can be^ of 
assistance in establishing the nature of the patient’s con 1 1 
(G) Prognosis. — Many conversion symptoms^ 
in a surprising manner as soon as the causal situation^ ^ 
pear, but the inclination toward new symptom _ 

deeply linked up with the fantasy life of the patient p' 
be dissolved only by a thorough investigation. ^ 

must study the conflict trends in the patient and t eir 
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tional reactions, which are strongly conditioned by earlier dis- 
turbing experiences. 

Surgical operations, particularly pelvic, reduce the hope of 
successful treatment. Such procedures confirm her own be- 
lief that her distress is due to “organic disease,” /. c., some 
thing beyond her control, giving her the alibi she longs for. 

{H) Management. — A variety of methods is available for 
the treatment of hysteria; (1) A thorough rearrangement of 
the patient’s inner fantasy life and her adjustment so far as 
her sexual development goes, can be brought forth most effi- 
ciently by psjfchoanalytic procedure. This procedure at 
present is not feasible in many cases because of its length and 
costliness. (2) It may be possible to gain a fair amount of in- 
formation about the factors in the patient’s environment which 
set up the stimulus to which the patient’s symptoms are the 


response. In our first patient, the separation of the patient 
from her father was immediate^ followed by a much more 
definite change than any former attempt at exploration. In 
the second a brief study brought the traumatic situation to 
light. (3) A patient may be forced to abandon a particular 


sjTnptom by direct suggestion in the form of hypnosis. In 
this case, we remain ignorant about the factors determining the 
abnormal response and w^e do not remove the propensity to 
further symptom formation. Hypnosis may be replaced by 
other methods of more indirect suggestion, such as the use of 
electricity or certain kinds of medication, but these usually 
have only a temporary effect which is largely dependent upon 
the authority which the physician is able to exert over the 
patient— these may be described as the explorative, the en- 
\-ironmental and the suggestive methods and the choice of pro- 
cedure m a given case mil depend upon the specific situation 
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DISABILITIES IN SPEAKING AND READING 

In a clinic devoted to the problem of disordered function 

k ^ amount of apparently quite diverse material 

cniinfr ^ physicians the 

tp over and it may be of interest to consider tliem here 

ihe realization of certain facts is important to the worker 
m a language dime. What are these facts? The first and 

divMu^ T" •“ ““ssity for the in- 

than a quantity ofs^bols 
s^bo s of actions, motions and Ureir results such as Mint’ 

“a representatior is 

But ’it i “5 be learned in order to be of use 

ai “stri sLtn 

to learn thfeode t.f “ iu their ability 

know tliat some people talk wS'ei^e 'othiTMt”' So"' 

"'ot’orst'a't'”' '“boriously. 'someteu 

loEibly. Similarly we obse^Luir'™' "ftoos il- 

'rilli ease develop great sM rad n,„fi 
note: in tennis orfa t TS cs td "T, “a® 
; '"ed acts that mankind 

foimance are Hnp fr» ■ i- -differences in npr- 

people are sufficiently gifted^ f dv^l’ sLe 

Im line without apparent effort oSip'"^ ^ ^^'^‘^^ssful in 

'••‘’em, still may achiLe satisfacL u’ P^'^ticular 

mquimion of tlie requisite skills.^A tS 

Pick nf ? technics, or skills to 

‘■'ek of talent. ’ owing to a complete 
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It would seem, then, that many of our achievements are the 
result of our heredity — as shown by our innate gifts and de- 
ficiencies. We are interested here in deficient performance in 
language. Let us review some of the material seen in a clinic 
devoted to language problems, for such material, diverse as it 
is, may have a common denominator which, if appreciated, will 
throw light upon the handling of such cases. 

I need hardly say, that I am not considering language de- 
ficiencies due to blindness, deafness, a congenital defect, or 
disease affecting the speech apparatus, foreign schooling, paren- 
tage, or other similar causes of inadequate exposure to the 
language of the particular group. We are considering a physi- 
ologic dysfunction rather than anatomic variations which are 


self-explanatory. 

We see three types of speech case frequently. The first of 
these, is motor speech delay. This is a particularly trying 
condition as far as the patient’s family is concerned. Parents 
see a child develop normally. He may feed well, he may e 
trained readily, he may sit up, stand and walk as expected, le 
seems to hear and understand but he doesn’t talk! 
mild disappointment on the part of parents when a chi o 
eighteen months doesn’t talk, becomes annoyance at the silence 
of two years, apprehension at the silence of three years, an( 
great concern at the silence of four years. This concern is in 
tensified by tales brought by well meaning neighbors or fnenc-’ 
who knew of somebody who couldn’t talk because he a 
shock or brain tumor, or again somebody’s child who was me 
tally retarded and hence unable to speak. These differen ^ 
diagnoses pass through one’s mind but usually they . 
ruled out easily. The child in question is neurological) 
sound. He seems bright and attentive to what goes on ao 
him. He obeys directions well. Yet, his speech is ei 
tirely absent or consists of a confused jumble of sound 
we do not recognize as our language. . 

A second ty^e of speech disorder, is a speech replete • ■> 
infantilisms. This we know as “baby talk. ^ t exi- ^ 
vaiynng degree, often being so slight a deviation ^ 
speech that nothing is done about it. The follownng 
serve as an illustration. 
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Case I -A boy oi iour rt,aU,e roSb 

Mded In SP>“ ’ a ,t school. His bir* and eari> 

Xat child both at home and^I scho . 

development tcerenneventiuh He n ^ until 

He vtalked at “ w a fewtdistinct molds. Thereniter 

three years, and Aen only t a 

^;^:;''ol "mhlch 

rof iS “attempt had been made to intet- 

leie with this. . The paternal grand- 

The lamily history is seven did not talk until 

lather is left-handed. > ^roto „ d learning 

he was four, and now IS having a great 

The patient presented ^ could not ind- 
■ ;l%e^'asr»t youngster, showing no abnormali- 
ties other than in his speedi. nor- 

In more severe cases the child s jeem 

mal that only the mote can u^ ^ ^^^uld be said that a great 

as an interpreter. „„ce established, which tend 

many {actors enter into baby , ^ “cute,” and thus 

10 perpetuate it. Baby tdh ,kld. Or, a 

rewarded, becomes a sou ^ willing slave to the 

tolerant mother allows ^^rsdf in this 

youngster whose s difficulty give up the 

situation IS overpr favored position. Again a 

• ^Si a olnger sibling who has displaced him in the comfortable 

, poiuon of babv in the family. There are, of course, many 
other variations on this theme, which must be taken into ac- 
count when working witli tlie child and his family. However 
in mv experience the most important factor in the therapy of 
both' the^e ca^es is repeated, routine drills by a skilled teacher 
who can help the child to develop speech through a kinesthetic 
:>,s w'cll as auditory^ approach. 


VOX- a: — 39 



6io 


EDWIN M. COLE 


A third type of speech disturbance is stuttering. A great 
many of these cases present themselves in a language clinic. 

Case II. — A boy of eight years was brought in because of 
stuttering, which had been persistent for about six years. 
Aside from this, there was nothing unusual in his history. His 
mother had noticed that his speech was at its best when he was 
rested and at his ease. Sometimes the stuttering seemed to 
be disappearing only to recur again. Of late it had been asso- 
ciated with blinking of the eyes. 

The family history is interesting. The maternal grand- 
father stuttered as a boy and he was right-handed. The pa- 
tient’s mother knew of no left-handedness in her family, and 
no other instances of speech disturbance. The paternal grand- 
father was left-handed and stuttered. A paternal aunt is left- 
handed, has no speech disturbance. The father is ^ right- 
handed, and stuttered from early childhood though it is nor\ 
hardly noticeable. The patient is left-handed, and no attempt 
has been made to influence his choice of hand. Eyedness tests 
revealed him to be left-eyed also. 

The problem that speech becomes for the stutterer, ant 
all the personal implications involved, has been described fu y 
in the mass of literature that has been written on the subjec • 
We shall not attempt to add to it here. It should be sai , 
however, that some workers have stressed the differences 
tween cases. This has not seemed to add to the understan mg 
of the problem. It is true that some people stutter on one 
group of sounds, others on another, some in one situation, 
in another, some with a prolonged repetition of an im i 
sound, others with a complete block — or silence-— at a wor 
We suppose there are as many individual variations as ^ 
are individuals who stutter. Similarly we hear of a gr 
variety of cures of stuttering, each one depending * 
ticular point of \dew of the therapist involved. Each i- ^ ^ 
in some cases, none always so. There are, ho\yever. o - 
tions which we make with surprising regularity " t 

stuttering. We find in our clinic as elsewhere, that we - 
majority of cases are males. Secondly, there is a fami la 
ture in the 3 ty^es of speech disturbance already de.- 
Not only do stutterers often show a quite marked am 
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speech delay and infantilisms in their speech development, but 
their siblings, parents, and other relatives provide instances of 
the same thing. And finally, more common still, is the asso- 
ciation of left-handedness and stuttering in the family history. 

It is not meant by this that the stutterer is always left-handed, 
ambidextrous, or one converted to the use of his right hand 
though indeed such cases are not uncommon. Of course, very 
many stutterers are purely right-handed, but, where an ade- 
quate family history can be obtained, we always find left- 
handed ancestors. This, in our experience, is true in the cases 
of motor speech delay which we have seen, and certainly in a 
large number of cases of baby talk. We repeat, then, that in 
addition to the fact tliat these cases have the feature of dis- 
ordered speech production in common, they also share certain 
familiar characteristics. The obvious question — ^vsdiat possible 
connection can there be between handedness and speech, ive 
shall attempt to answer in another part of this paper. 

Problems in language development frequently come to one’s 
attention in relation to school work. The parent of the child 
udth a marked motor speech delay or an extremely infantile 
speech is forced to do something about it when the time for 
starting school approaches. So, too, stuttering is most often 
first noticed at the time when the child learns to read and write. 
But there is another type of language disability which in its 
development, presents itself solely in the school situation. 
Parents bring such children to our hospital clinic as they must 
in other places to their own family physicians, “because the 
teacher says he can’t learn to read.” 


Case III.— -A boy of eleven years, six months, was brought 
m because he could not learn to read or spell at school. He 
was the son of a physician and his general health had always 
been good. Eyesight and hearing were adequate. He had an 
unusually high intelligence score by a variety of psychometric 

m P^vate schools and 
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3 siblings is left-handed. The patient himself is right-handed. 
The father says that he himself has always had a tendency to 
reverse the order of letters and numbers. 

As we review these cases, the situation shapes itself some- 
what as follows: 

At first at school, the child learns something about rou- 
tines, and discipline, all of which are required for group work 
and for the development of skills. He then learns something 
of reading, writing, spelling and arithmetic — some children 
more rapidly than others for there is a wide range of abilities 
among so-called “normal” children. In a year or two, there 
are some who begin to lag behind others. This may be for a 
variety of reasons ; poor physical equipment, such as poor eye- 
sight, poor hearing, or illnesses necessitating irregular attend- 
ance. All these possibilities must be investigated thoroughly. 
Poor mental equipment also is a cause of inadequate perform- 
ance. Here, however, I feel that we must be very care u • 
There is a tendency among teachers to feel that because a 
child doesn’t keep up with the average in being able to a 
sorb what is taught, he is stupid, has a low intelligence. ^ 
the intelligence is the cause of school retardation, this ac 
should be accurately determined and not left to the hap azar^ 
guesses of teachers and parents. The children who 
here particularly, however, are those with good physica 
tal equipment but who nevertheless do not progress m sc 
Such children deserve careful individual investigation. 
is done, we find a group of children who have 
in common. These have been admirably described b> ^- 
Samuel T. Orton, who pointed out some striking fea 
this group which he called specific reading disa 1 1 y 
congenital nonreaders. _ 

After several years of school experience a chi - 
uniformly well or poorly. If, however, a child mak 
lutely no progress in one part of the school curric 
he does adequately elsewhere, and has a good ^ j 
such a discrepancy is worthy of note, ^^’dren m the t 
fourth, fifth or even higher grades, who 
have a good understanding of material u=ed m o 
discussions, adequate vocabularies, but are un 
spell, present such a discrepancy. Their letter pattern 
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insecure and confused. The printed “b” and “d ” “p” 

“t” and “f” and other letters are mistaken for each other. 
When written work is attempted, letters may appear reversed, 
as their own mirror images, or in reverse order as dog ior 
“god.” The same can be said for their reading — which is 
mostly guesswork. Since letter patterns are not secure words 
cannot be recognized. Sounds are not associated with letters. 
All this, in spite of the fact that arithmetic goes well, tliere is 
no demonstrable physical or mental defect, and emotionally 
the child seems ready to learn. The point we wish to make is 
the inconsistency of these cases. Bright children, able to do 
some of their school work, but failing where written language 
is concerned. At first, if no corrective measures are taken, 
such is the picture. Later, if the disability has not been too 
profound, a certain amount of reading becomes possible. This 
is always laborious and most inaccurate. Rarely if ever does 
the boy read for pleasure. His spelling remains primitive — 
often 4 or 5 grades behind that of the others in his class. 
School becomes the place in which the child has been defeated, 
where he has met with ridicule, as being the boy who could not 
learn to read and spell. His written examination papers are 
never completed, and are returned with caustic remarks from 
. well meaning teachers who in this way hoped to spur the boy 
on to exert himself to spell and write better. Meeting with 
nothing but failure, the largest boy in the class, yet the slowest 
and poorest scholar, the only opportunity for achievement is 
games and pranks. In self-defense such a child is forced to 
become a beha\dor problem. 

There is one feature of these reading cases which we \vish 
to stress. That is the hereditary feature. Nonreaders are 
usually members of the male sex. They give a family history 
of left-handedness and careful questioning uncovers a brother 
unde, parent or grandparent who stutters, or who learned to 
talk ver>- late, or who clung to baby talk or who never could 
spe 1 and was not much of a scholar. In this, then, reading dis- 
abi ities have the same familiar characteristics as other dis 
turbances in the language function. We have found an assn 
nation in families of different t\mes of lanmiaire nmEIn j 

B «re=sc<i oely because haudedness is a taWy reliable aad 
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quite convenient indication of which cerebral hemisphere is 
dominant in the language function. Thus, in most right- 
handed individuals the left hemisphere is dominant, while in 
left-handed persons the right hemisphere is correspondingly 
so. Speech, we all know, is regulated entirely by one hem- 
isphere — the hemisphere dominant in the language function. 
Such is usually the same hemisphere which is dominant as in- 
dicated by the most skilled hand. Hence we can consider 
handedness as a convenient indicator of the hemisphere regu- 
lating speech. Since this is so, we can more accurately saj. 
that we observe an association between stuttering and a 
heredity containing a mixture of right and left cerebral domi 


ildllUC. 

We know, that when there is an impairment in function oi 
certain areas of the brain, talking, the understanding of specc 
reading and writing become impossible, or at least are ess at 
quately performed, depending upon the severity of the ( _ 
The striking fact is, that in a given individual, ‘ 

all in one hemisphere. Lesions in the same area of ^ 
hemisphere have no influence upon the functioning o 
In this respect, language is unlike any other measura ^ ‘ 

function. For instance, damage to the right motor co e 
cortical fibers produces a resultant distortion of movemen 
paralysis, on the left side of the body while the same ar 
volved in the left side of the brain will show similar . „ ^ 
dysfunction on the right side of the body. e sam * 
said of sensation. How-ever, in language, hough t 
halves of the brain are practically identical as to w n | 
lar structure, etc., apparently only one half is ‘ ^ ,u. 

can say, then, that the functioning of thi^ 

lated from one side of the brain. As i ‘ 

is the so-called “dominant hemisphere. For speak j.. ^ ^ 

writing, and the understanding of any or 

must have a perfectly functioning neurolo„ 
one side of the brain, on the dominant side. 
statement so often, because it to u.s hat 

importance in order to understand the fac = 
development of language. tr- 

We can only speculate, perhaps, upon UV 

fusion of two heredities of opposite cerebral 
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are dealing witli a skill-Ianguage-phylogenclically very 
young and consequently relatively insecure. e are dealing 
with a skill which to exist, depends upon the perfect functioning 
of a dominant hemisphere. Might it not, then,^ be possi e. 
that, in fusing two inheritances which are antagonistic as far as 
cerebral dominance is concerned, we may impair that perfect 
functioning requisite for speech and reading? hluch more than 
a speculation, is the careful and original work of Orton uho 
first recognized the importance of cerebral dominance in de- 
velopmental language disturbances. 

In treating these various language disturbances we are 
helped by the observations ive have made. To acquire facility 
where there is an absence of natural talent, a great deal of 
carefully planned, repeated drilling is essential. The drill 
must consistently point in one direction. It is only by re- 
peatedly doing that for which one has little skill that one can 
learn to do it more easily. This does not mean that ive should 
overlook arousing the interest and full cooperation of our pa- 
tient in what we are doing. But it does mean that without 
exercising the defective skill we will not make it stronger. 

When working udth a child whose speech is either delayed 
or infantile one repeats simple sounds again and again until 
the patient can master them. Ears alone should not be relied 
upon. The child must be shown how the teacher uses his lips, 
teeth and tongue to make the sounds. In this way his sight 
and his kinesthetic sense ivill reenforce his hearing in teaching 
him to talk, somewhat as they take the place of hearing in 
; teaching the deaf to talk. 

Since we know that language is controlled by the dominant 
cerebral hemisphere and since we consider these developmental 
language disabilities to be the result of a poorly established 
cerebral dominance in respect to language we should, in our 
treatment, attempt to strengtlien the dominance of the hem- 
isifiierc.^ We do this by reenforcing the deficient skill through 
associating it with a well performed skill. For instance, we 
, observe that many patients who stutter can read aloud ^th 
mudi less stuttering. Reading die words seems to reenforce 
uir .pecci. e find that wTiting is of similar assistance 
tor the smtterer. then, we devise drills that associate speech 
reading and writing. There are many different ways of 
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doing this and we must adjust the drills to the patient’s per- 
formance. 

In cases of reading disability these same principles are 
carried out. The child displays a varying degree of confusion 
when letters, and obviously words, are met. By associating 
the visual letter patterns with sound values, and with forms, 
as is done in seeing, sounding and writing the letter, the visual 
pattern finally becomes established and reading is possible. 
In none of these cases is anything accomplished by sporadic 
attempts, but only by repeated drilling can the necessary skill 
be acquired. 
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The patient in coma presents to the physician an emer- 
gency problem of great importance. Among the various causes 
of coma, there are some which require immediate treatment to 
save life, for example, diabetes, hyperinsulinism, poisoning, 
traumatic shock, exsanguination, subdural hematoma, brain 
tumor, meningitis, and eclampsia. Coma as a presenting sign 
is not so uncommon as might be supposed. At the Boston City 
Hospital,^ 3 per cent of all entries are brought into the hos- 
pital in coma. The following data derived largely from the 
above study are presented in an attempt to aid the physician 
when he is confronted by a patient in coma. 

Causes. — The most common causes for coma as a present- 
ing sign and their relative frequency are: alcoholism, 59 per 


cent; trauma, 13 per cent; cerebral vascular lesions, 10 per 
cent; and the following, each forming 3 per cent or less, in order 
of numerical importance: epilepsy, diabetes, meningitis, pneu- 
monia. cardiac decompensation, exsanguination, syphilis of the 


nervous system, uremia, and eclampsia (Table 1). It shouh 
be noted that the proportion of alcoholics entering the Bostoi 
City Hospital is undoubtedly greater than the proportion en 
tcring the average hospital because “drunks” from all parts o 
the city are brought here. Among the traumatic comas, in 
juries to the head are by far the most common cause, and it i 
significant that in this group subdural or extradural hemoi 
rhages occur in 11 per cent of the cases. Among the coma 
due to cerebral vascular lesions, hemorrhage is more commo 
than thrombosis (the reverse is true in cerebral vascular acc 
dents wthout comaA. Barbital or its derivatives, and carbo 
by lar Ae comn.„„ poisons svhich 
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TABLE 1 


Causes of Coma as a Presenting Sign and Their AIoriautv 


Disease. 

Number 
of cases. 

Per cent 
total 
comas. 

Per cent 
non- 
alcoholic 
comas. 

Cases of 
group 
ending 
fatally. 

Per cent 
of group 
ending 
fatally. 

Alcohol 


59.1 




Trauma 

152 

13.0 

32.0 

48 

31.5 

Cerebral vascular lesions . . . 

118 

10.1 

24.7 

91 

77.1 

Poisoning 

33 

2.8 

7.0 

3 

9.0 

Epilepsy 

28 


6.0 

0 

0.0 

Diabetes 

20 

1.7 

4.2 

11 

55.0 

^Meningitis 

20 

1.7 

4.2 

20 


Pneumonia 

20 

1.7 

4.2 

18 

H 

Cardiac decompensation. 

17 

1.4 

3.5 

12 

70.6 

Exsanguination 

10 

0.9 

2.1 

10 

100.0 

Central nervous system 
syphilis 

7 

0.6 

1.4 

0 

0 

Uremia 

7 

0.6 

1.4 

7 

100. 0 

Eclampsia 

7 

0.6 

14 

3 

42.8 

jMiscellaneous 

38 

3.2 

8.0 

26 


Total 

1,167 

100.0 

100.0 

263 

22.0 


coma. It is not generally recognized that 

monia, and cardiac decompensation are almos ^ 

diabetes and are much more common than uremia 

of coma as a presenting sign. Many of the in the 

groups are moribund. Miscellaneous causes o 

series studied were: erysipelas, burns, ^ j^-cernic 

tumor, miliarj^ tuberculosis, carcinomatosis. hypo__^.^^^ 

shock, Stokes-Adam’s disease, immersion, P ' P^i.j_ cho- 

anemia, hysteria, ruptured ectopic pregnancy, 

lemia, strangulated hernia, septicemia and 

Diagnosis.— The characteristic feature.-, of - 
portan^ in the more common causes of coma should b- 
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oughly recognized. In alcoholic coma one notes the alcoholic 
odor to the hreath, the hj^peremia of the face, throat, and 
conjunctivae, and tlie absence of otlier abnormalities. Fatal 
cases are likely to show in addition, cj^anosis, enlarged heart, 
irregular heart sounds of poor quality, pulmonary rales, low 
blood pressure, high blood white cell count or nonprotein 
nitrogen. 


In traumatic coma, the history of accident and the evidence 
of injury on examination make the primary diagnosis easy. 
To further differentiate the tjqie and severity of the injury, 
and especially to recognize witliout delay extradural or sub- 
dural hemorrhage may be more difficult. This subject has been 
fully discussed by Munro.® 

The most important points in the diagnosis of coma due to 

cerebral vascular lesions are the history of the sudden onset 

of the coma, the advanced age of the patient, the presence of 

nemipiegia, and an increased blood pressure or auricular fibril- 

lation. The lumbar puncture of a bloody fluid under increased 

diagnosis of intracerebral or sub- 
arachnoid hemorrhage. 

The history is the most important point in the diagnosis 

The diagnosis of coma following an etileuir 7 • 
made on entry chiefly on the basis of the hSv 
fnends or relatives accompanying the patient Thp "" 

of convulsions during the o^^^urrence 

or scars on the tongue are of f wounds 

diagnosis. ^ establishing the 

’’'^torN- on m^rtharhalf suggested by the 

change; of drag^ostffiLnifi^ g^o^P- 

Porature. increased puF? Ku^S tem- 

•wetone on the breath, and dehvdration^'^T l”"’ eyeballs, 

- o. 

a«e .-.Menee , 
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of importance, since half the patients in this group are children 
under ten years of age. Symptoms pointing to infection about 
the head, increased intracranial pressure, or meningeal irrita- 
tion are significant in the history. Valuable diagnostic physical 
signs are fever, stiffness of the neck, positive Kernig’s leg sign 
and Babinski’s toe sign, and a bulging fontanel in infants. 
The spinal fluid will be grossly abnormal, containing iiicreasc 
white cells and protein, and decreased sugar and chloride. In 
most cases organisms can be found either by smear or culture. 

Coma as a presenting sign due to pneumonia is more com 
mon in the young and very old. A history of previous symp 
toms pointing to respiratory infection is sometimes obtainer , 
but occasionally the coma comes on abruptly without pro roma 
symptoms. The chief diagnostic physical signs are fever, rap; 
pulse and respirations, cyanosis, and signs of consolidation m 


the chest. . . • 

Coma due to cardiac decompensation occurs chiefly m 
dividuals over sixty years of age, often with a sudden ons _ 
A previous history of heart disease or high blood pressu ^ 
important. The chief diagnostic physical signs are cardiac^ 
normalities, pulmonary congestion, cyanosis, perip ’ 

and dyspnea. Other signs of venous congestion are di 
of the neck veins, ascites, enlargement of the liver, a ^ 
creased intracranial pressure. Abnormalities m the 
cardiograph are occasionally of assistance. 

Coma due to syphilis of the central nervous sys 
sudden onset, usually with convulsions. A h^^toty 
syphilis is usually available. The important physica s.g 
neurologic: convulsions, abnormal pupils, a ms -i 
and other abnormal reflexes. The blood and spinal fluid 
sermann reactions are usually positive. kidne-v 

In cases of uremic coma, a history of pre - 

trouble, high blood pressure, are muscu- 

is occasionally obtained. The helpful "eveoround- 

lar twdtchings, acetone on the breath, abno . « 
enlarged heart, increased blood pressure, and^ .formalities 
ankles. Important laboratory changes are gro=.-. ^ 

in the urine, and increased nonprotein = 

In the patients entering the hospital in eel ^ ^ 

history' of pregnancy is alway's obtained. In mo- 
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tow of convulsions and vomiting is also given. The diagnostic 
phvsical signs are abdominal tumor, rapid pulse, commlsions, 
peripheral edema, and increased blood pressure. The urine is 
alwavs grossly abnormal. 

For the purpose of differential diagnosis, the above data 
together with the more significant material in tlie diagnosis of 
the miscellaneous causes of coma have been grouped together 
in the form of tables.^ Table 2 lists the points in the history 


TABLE 2 

Helpivl Points in the History in the Diagnosis or Coua and the 
Conditions in Which They Occur 


Iniiin- trauma, hemorrhage 

• • • • • • ■ , , , 


Suicide attempt, drug ingestion poisoning 

Coni-ulsions epileptic coma, meningitis, cerebral hemorrhage, 

eclampsia, central nen’ous sjatem sj^philis^ 

High blood pressure cerebral vascular lesions, cardiac decompensation, 

uremia, eclampsia 

Recent infection pneumonia, meningitis, encephalitis, 

erysipelas, diabetes, uremia 

Headache, vomiting meningitis, subarachnoid hemonhage, brain tumor 

Stiffness of the neck meningitis, cerebral vascular lesions 

Diabetes (Eabetic coma, hypoglycemic shock 

Pregnancj’ eclampsia, ruptured ectopic pregnancy 


which are of special diagnostic value. Table 3 lists the 
physical changes that were outstanding in their diagnostic 
value. The age of the patient was of interest, since the de- 
generative conditions (cerebral vascular lesions, cardiac de- 
compensation and uremia) occurred chiefly among elderly pa- 
tients, while infectious conditions (meningitis and pneumonia) 
were more frequent in the young. Table 4 illustrates the most 
helpful laboratorjr observations. 

It will be noted that little emphasis has been placed on the 
depUi of the coma, the condition of the pupils, or the state of 
the reflexes. These usually are not of great practical differen- 
tial value. The coma may vary in depth regardless of the 
cause. The pupils tend to be abnormal in the majority of 
cases of coma, no matter what the cause, and there is no definite 
rule as to what kind of abnormality will be present in any par- 
ticular case. The same is, in general, true of the reLLs 
Many years ago, Gowers- pointed out that the manifestations 
in a patient m coma depend to a large extent onTJT !l r 
.W me cause „ay 
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TABLE 3 

Physical Changes Helpful in the Diagnosis of Coma and the Con- 
ditions IN Which They Occue 

Odor of breath 

Alcohol alcoholijm 

Acetone diabetes, uremia 

Illuminating gas carbon monoxide poisoning 

Color of skin and mucous membranes 

Hyperemic alcoholism 

Cherry red carbon monoxide poisoning 

Cyanosis cardiac decompensation, pneumonia 

Pallor hemorrhage, pernicious anemia 

Jaundice cholemia 

Local signs of injury trauma, burns, hemorrhage, epilepsy, erj’sipelas 

Temperature _ ... , .. .. 

Increased pneumonia, meningitis, encepnaliU' 

Decreased carbon monoxide poisoning, dlal)ete^ 

Pulse 

Rapid . .diabetes, pneumonia, meningitis, eclampsia 

Irremilar cardiac decompensation 

Respiration 

Kussmaul 

Increased. . . , '?inr lesions 

Hemiplegia cerebral vascular lesion 

Observation of conxoilsions epilepsy, cerebral vascular I®®'?"*’. 

nervous system syphilis, alcoholism 

Vomitine cerebral hemorrhage, poiso o 

Stiffness^of the neck_. meningitis, cerebral ''ascu ar les.^a^ 

Kemig’s leg sign positive meningitis, cerebral v. 

Ches^signs_ _ _ ...pneumoaia 


Consolidation ■ , nneurysm 

pluid empyema, ruptured 

Pulmonary congestion, ascites, enlarged liver, distended 

Distention and spasticity of the abdomen. . . ™^/'*rnn?Tract°rupture'l 

carcinomatous erosion of the gastro-intestmal tract, rupi 


ectopic pregnancy, miliary tuberculosis 

Muscular twitchings 

Abdominal tumor 

Bulging fontanels 

Soft ejmballs . . 

Wounds or scars on tongue . . 


uremia 

eciamp^b 

" .meningiti- 

...diabeie^ 

...epilepv'’ 

pelvic malignancy, ruptured ectopic pregnane) 
.cerebral vascular lesions, uremia, ec!amp^“ 


Vaginal examination abnormal. 

Blood Pressure 

Increased 

Decreased . 

the reflexes may be preserved and may be 
haps because of release of lower centers by lac ' 
control. Automatic swallowing may be preservec , 
pils may still react to light. Painful stimuli may e i ■ 

movements. As coma deepens, the .” • phed or 

centers spreads to the lower. Reflexes become dim 
absent, swallowing becomes impossi^ble, the pupib f^^^ 
act to light, the body musculature become- flacci . < 
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TABLE 4 

Laboratory Observations Heepfol in the Diagnosis or Coin and inr 
Conditions in Which Thea’ Occtni 

Lumbar puncture 

Pressure \ 

Increased cerebral vascular lesions; meningitis; trauma; siiiliilis 

of the central ncTA Ous system 

Decreased • ■ 

Bloody fluid cerebral vascular lesions; trauma 

Puraknt fluid meningitis 

Organisms by smear and culture meningitis 

meningitis 


High. 


.diabetes 


Protein high meningitis; s>’pliilis of the central ner\-ous system 

Spinal fluid Wassermann positive . . . SA-philis of the central nervous system 
Blood examination 

High diabetes 

Lon- insulin shock 

Nonprotein nitrogen high uremia 

Wassermann test positive sj-pbilis of the central nervous system 

Low red blood count, abnormal smear pernicious anemia, leukemia 

Culture positive pneumonia, meningitis, septicemia 

Spectroscopy . .carbon monoxide poisoning; methemoglobinemia 

Urine e.xamination 

Sugar diabetes 

Gross albuminuria eclampsia, uremia, cardiac decompensation 

Gastric lavage; examination of gastric contents poisoning 

Roentgenograms 

Skull fracture across middle meningeal arter>’ in extradural hemorrhage 

Lungs pneumonia; empyema; miliary tuberculosis 

Heart cardiac decompensation 

Electrocardiograph heart block; cardiac decompensation 

lalic irritability may be lost. When the palatal muscles share 
in this relaxation they cause the peculiar stertor that is a 
familiar indication of tire depth of the coma. Even the respira- 
tory center may become depressed so that respiration is 

decreased, shallow and irregular. The lessened respiratory 

movements fail to clear the air passages of secretion, which ac- 
cumulates in tlie bronchi and finally in the trachea, causing the 
familiar “rattle'^ that is popularly and rightly recognized as a 
frequent harbinger of death. 

Recently, studies of Uie electric activity of the human cor- 
u^x have revealed that patients in coma e.xhibit abnormalities 
m the electro-encephalogram similar to those seen in normal 
eop. hut of greater severiUL No characteristic d^e 
ccur in coma due to the various etiologic aeentN Ti a - 
-u.rty. >h™. ,, ,011 as by clinical obsemtion u can L 
'!»< con, a n a siatc of conical dj-sfnnction 'which Ifb! 
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brought about by many pathologic conditions, but in every case 
the end-result is essentially the same. 

Proper Handling, — study of the efficacy with which 
patients in coma were handled was made at this hospital.^ In 
1933, 1167 patients entered the hospital in coma', and 1101 
(94 per cent) were diagnosed correctly on admission. Six 
hundred and ninety were in alcoholic coma, and 688 of these 
were correctly diagnosed on admission. Of the 477 nonalco- 
holic patients, 64 (13 per cent) were incorrectly diagnosed on 
admission. In the total group of 66 cases, which were incor- 
rectly diagnosed on entry, 47 resulted in death, and it was es- 
timated that in 18 of these, death would possibly have been 
preventable if a correct diagnosis had been made on admission 
and appropriate treatment started at once. 

In the above group of incorrectly diagnosed cases, the lack 
of an adequate history was largely responsible in appro.xirnate y 
45 per cent of the cases. In 8 cases (12 per cent) an incor- 
rect diagnosis was made because of an inadequate phystca 
examination. Five of these cases were considered alcoho ic 
because of tell-tale odor of alcohol on the breath, whereas 1 
developed later that three had severe brain injury with frac 
tured skull, one had a subdural hematoma and one had 0 ar 
pneumonia. The failure to examine the eyegrounds in one o 
the cases resulted in an incorrect diagnosis in a patient wi 
brain tumor. In 2 cases, the diagnosis of subarachnoid hemoL 
rhage in one, and meningitis in the other was missed ecau 
the examiner in each case failed to test for a stiff neck.^ ^ ^ 

The failure to take a:-rays resulted ,in incorrect diagnose 
in IS cases (23 per cent). x-Rays are of value in these ca= ^ 
chiefly as an aid in establishing the diagnosis of 
brain injury, through the demonstration of fracture - 
.r-Rays of the chest are of diagnostic value in patien s 
coma due to pneumonia or cardiac decompensation. 

In cases of coma of unknown origin, the lumbar 
should be regarded, after the physical e.xamination and 
as the most important diagnostic procedure. In / 
the above series (15 per cent of the total cases) ^ ‘ 

puncture was of critical diagnostic significance. - ~ 

cases incorrectly diagnosed, 16 (24 per cent) wou 
have been diagnosed correctly had a lumbar puncture 
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CHART 

Coma Eoutine.— PaUents entering the hospital in coma arc emergencies 
A life may depend on the rapidity with which a diagnosis is made and treat- 
ment instituted. , . , 

I. Hisfory.— This is of paramount importance. If no fnends accompany 

the patient, talk to the ambulance man. Then send out the poUcc or a social 
■loorkcr. Inquire especially about: type of onset, injury, alcohol, other poisons, 
injections, convulsions, headache, previous illness (diabetes, kidney trouble, 
heart trouble, high blood pressure). 

n. Physical Examination .—Bt rapid and thorough. Remember this is 
essentially veterinary medicine. Your patient cannot help you. Use your 
eyes; Note the patient’s color, posture, movements; look for wounds, especially 
in the scalp. Examine the pupils, the eyegrounds, the eardrums, the throat. 
Use your noses Is there an odor to the breath — alcohol, acetone, illuminating 
gas? Use your hands: Feel for a stiS neck, for fractures, for muscle and 
vasomotor tone in the extremities, for enlarged glands, palpate the abdomen, 
test the reflexes. Use your ears: Examine the heart and lungs. Take the tem- 
perature, pidsc, respiration and blood pressure. 

III. Roentgen Rays.— Should be taken while the patient is on the W'ay to 
the ward, unless the patient is in shock, when immediate shock treatment takes 
precedence over every’thing else. Skull plates should be taken in all injuries, 
and whenever the diagnosis is not evident. Other plates as indicated. 

IV. Laboratory Work . — (1) Gastric lavage for all pobonings, and severe 
alcoholics. Save the contents. (2) Catheterize and examine the urine as soon 
as possible. If redudng substances or acetone b present, and in all diabeUcs, 
do a blood sugar at once. (3) Do the routine blood (red and white counts, 
hemoglobin and smear). In the presence of infection take a blood culture. 
(4) Take blood routinely on nontraumatic cases for a Wassermann and non- 
prolcin nitrogen determinations. (5) Spectroscopy, icteric index, van den 
Bergh, electrocardiograph, blood CO:, combining power, etc., when indicated. 

Y. Lumbar Puncture . — ^Routine in all injuries (except during shock), 
cerebral vascular accidents, convulsions, in the presence of signs of increased 
intracranial pressure or meningeal irritation, and in all cases where the diagnosis 
IS obscure. Note the initial pressure, color of fluid, red and white cell count 
and Ross-Jones protein test. Remove enough fluid for Wassermann, total 
protein and gold solution examination. YvTien indicated, do smear, culture and 
chloride and sugar determinations. 


The essential practical points which arise from the above 
discussion have been abstracted and grouped in the form of a 
chart suitable for display in the hospital admitting room and 
intern laboratories (see Chart). The coma routine thus con- 
sumed should be of value in the proper handling of the patient 
t\no enters the hospital in coma. 

To illustrate how Uiis coma routine works out in actual 
practice, let us follow it through in a t>T>ical case. The 
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physician is called late in the evening to see a patient who has 
just been brought into the accident floor of the hospital. The 
patient is in coma. No friends are present to give a history 
and the ambulance man who brought the patient in has left. 
The physician at once instructs the nurse to notify the police 
that the history in question may be a life or death matter. 
He then examines the patient. There is an odor of alcohol on 
the breath. There are contusions and abrasions of the face 
and hands. Careful examination of the scalp reveals a swelling 
over the right parietal region. The pulse is 60, the blood pres- 
sure 160/90. The examination is otherwise negative. 

The patient is sent to the wards by way of the .r-ray de- 
partment and skull plates are taken. Routine blood and urine 
examinations are made and are negative. The police now 
bring in the patient’s landlady who reports that the patient had 
come home by himself in the early evening and was obviously 
drunk. He had apparently been in a brawl since his face was 
bruised. Inasmuch as this was not an unusual situation for 
this particular individual, the landlady was not alarmed. An 
hour or so later, however, she found the man lying stretcher 
out on the floor unconscious. Being unable to arouse him, 
she called the hospital ambulance. 

The wet x-ray plates are examined, but are negative for 
fracture. A lumbar puncture is done and blood-tinged spim' 
fluid found under increased pressure. The patient is immen 
ately made ready for operation, largely because of the hbtory 
of coma supervening some hours after the occurrence of trauma 
to the head. .At operation, a large subdural hematoma is ( b- 
covered and the patient has an excellent chance for recovery. 
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demicbeiiben has ' niav^actice a lifetime OTtboiit 

and the majority of pbysia chemical agents, 

being called on to trea *»^™%tf.ciency states. There- 
pregnancy, diabetes, and „ill be devoted to 

tori the greater portion of *« **“ J pc,y„euritis only, 

the diagnosis and treatment o ^e ^ polyneuritis, and 
These 2 are alcoholic and Perhaps 

the more common of alcoholics was well 

it is not coincidence that y ^jackson^ as early as 

described by John Lettsorf by 1828 had 

1787 and 1822 of polyneuritis in Paris. 

Riven a vivid picture of an p ^hat they were 

These 3 observers had iio conc p 
dealing. Graves,^ who ha een found no 

X"he cS nervons system, fifteen years later sug- 
Rested disease of the peripheral nerves. 

alcoholic POLYNEHRITIS 

The diagnosis of alcoholic polyneuritis is not usually diffi- 
cult for thcLuseof the patient’s indisposition is all too evident. 

.1 Om 0 he past of one hundred and fifty years ago comes a 

: de" ription on which it would be difficult to improve: 

■ The first appearance of indisposition very much resembles 
ihe gout , and the fuel is heaped upon the fire until the at- 

• N., cnlraindicalion for the use of the word “neuritis” has been found 
lUs" is mt-rriy the Greek feminine adjectival termination and the word 
J Ncuritic- therefore means disease of the nerve and not 
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tachment to the use of spiritous drinks becomes so predominant 
that neither threats nor persuasions are powerful enough to 
overcome it. Frequently the appetite for food vanishes but 
sometimes continues voracious; and at the same time, whilst 
the body is costive, and no vomiting ensues, the lower extremi- 
ties grow more and more emaciated; the legs become smooth 
as polished ivory and the soles of the feet even glassy and shin- 
ing and at the same time so tender that the weight of the finger 
excites shrieks and moaning. The legs and the whole lower 
extremities lose all power of action. The arms and hands ac- 
quire the same paralysis and render the patients incapable of 


feeding themselves. 

“Mostly before they die they take less food; sometimes a 
diarrhea succeeds, sometimes a vomiting of black matter, but 
most generally they gradually sink from the accumulation of 
pain and debility. There is rarely any fever. They do not 


fall into dropsies but usually become paralytic.” ^ 

If we cannot add to the graphic language of Dr. Lettsoni s 
description perhaps we can add a few facts relevant to t e 


history and physical examination. 

Neuritis in chronic alcoholics may have a gradual or an 
acute onset. The first S3Tnptoms are numbness and wea mess 
of the feet followed by severe pain and tenderness of the ca 
muscles. Foot drop and then wrist drop appear and 
flexes are abolished, especially those of the knee and 
The sensory loss is most marked in the distal portions 0 ^ 

extremities yet there may be extreme hypersensitivity to pre 
sure over the soles of the feet. Atrophy of the involve 
soon appears and occasionally edema of the legs an 
Coarse tremors of the mouth and tongue are almost ^ ' 
present but paralysis of a cranial nerve is rare. P ' 


difficulties are not present. _ ^ 

At times a psychosis occurs. If diarrhea is present o\ 
long period dermatitis follows and deterrnines the 
alcoholic pellagra, if not, the dementia is termed 
psychosis. T3mical of both mental disorders are conia 
tion, confusion, memory loss and disorientation. _.,nird 

Acute excitement and depression and delirium accomp_ - ^ 
by hallucinosis are more typical of the psychosis with tn 
rather than with alcoholic pellagra. 
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Laboratory studies are usually negative wth the exception 
of gastric acidity. About 50 per cent show diminished or ab- 
sent free HCl. . . . , 

The prognosis of a single attack of alcoholic neuritis ivith- 

out ps 3 ^chosis is good but the ultimate prognosis is poor. 

Treatment. — Bed rest is essential whatever the^ severity 
of the signs and symptoms of polyneuritis. Analgesics and a 
cradle to keep Uie bedclothes off the feet may be necessary if 
pain and tenderness are severe. If the patient is restless or 
psj^chotic, paraldehj^de is a useful drug. Sand bags and later 
splints should be used to prevent contractions. When the 
patient has recovered sufficiently, physiotherapy should be 
undertaken. Within the last few 3 'ears a great deal of stress 
has been laid on the use of a high vitamin diet in this type of 
polyneuritis. Since the sjnnptoms bear a resemblance to beri- 
beri and pellagra vitamins Bi and Bo have been employed ex- 
tensively. The results of this therapy are extremely difficult 
to evaluate. In the first place one is dealing with degenerated 
and degenerating nerve fibers which cannot be hurried in their 
recovery process. A large number of alcoholic polyneuritides 
are admitted to this clinic yearly and it is our impression that 
neither parenteral liver extract, brewer’s yeast, nor vitamin 
Bi speeds up to any great extent the process of healing in the 
presence of a severe foot and wrist drop. As an example of 
the extremely slow rate of recovery in the presence of high 
vitamin therapy, a patient had a severe alcoholic polyneuritis 
in 1931 with return of knee jerks within a year. The ankle 
jerks did not return until January, 1937, though the foot drop 
had disappeared four years before. 

If pellagra is present nicotinic acid should be given. These 
patients should have a high caloric, high vitamin and easily 
digestible diet. Concentrated vitamin Bi therapy should be 
utilized, especially on incipient instances of alcoholic poly- 
neuritis. ^ 


ACUTE INFECTIOUS POLYNEURITIS 

For fifty years the greatest of confusion has existed with 
regard to infectious polyneuritis. The textbooks mention anv 
number of acute infections which may be complicated bv a 
jyninietncal multiple neuritis and pay but scant attention to 
ihc disease entity, acute infectious poljmeuritis. In spite of 
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this fact let it be said that the former t 5 T)e is extremely rare 
while the latter is next in frequency of occurrence to the al- 
coholic type. 

As early as the 1860’s the syndrome of facial diplegia and 
weakness of the legs had been described by several authors, 
Twenty years later it was realized that the clinical picture was 
that of a polyneuritis, possibly of an infectious nature. In 
1908 Laurans^ collected 18 instances of this syndrome and 
during the World War Holmes® and Bradford et alJ observed 
12 and 30 examples respectively of this disease among the 
British soldiers in France. 

By 1916 Guillain® had observed the characteristic spinal 
fluid finding, that is, a high total protein without increase of 
cells. Taylor and McDonald® performed both a lumbar and 
cistern puncture on one patient and found that with a protein 
of 206 mg. in the lumbar fluid, that of the cisternal fluid wa> 
49 mg. 

The etiology is unknown, though Bashford believed he had 
transmitted the disease to monkeys. He used an emulsion of 
cord obtained at postmortem. The pathological anatomy is 
not spectacular and consists of degeneration of myelin of per- 
ipheral nerves with axonal changes in their cells of origin. 

Dia.g-nosis. — The onset is usually afebrile with weakness 
of the legs followed by weakness of the arms and paresthesia 
of the extremities. The thighs and upper arms are more 
affected than the feet and hands. Involvement of the trun 
muscles is common but the facial diplegia is the most charac 
teristic feature of the disease, though cranial nerves sue a. 
the third and sixth may be involved. The deep refle.xes are 
lost. In comparison to the great motor weakness the sensorj 
loss is extremely slight and often amounts to paresthesia on 
There are no mental symptoms. 

The spinal fluid is of meat assistance in diagnosis 
the high protein unaccompanied by pleocytosis. The ini 
spinal fluid pressure may be raised, accounting for the hca ac 
in these instances. _ 

Treatment. — The treatment is largely symptomatic. 
plete bed rest is essential. If necessary. 
be prevented by splints. A respirator, if one 7^’ 

should be held in readiness. If the cerebrospinal fluid pre- 
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neuritis followed after extreme dietary deficiency and pneu- 
monia.^^ 

Gestational polyneuritis usually follows hyperemesis grav- 
idarum and is thought to be the manifestation of a deficiency 
state. Clinically it resembles the infectious ty^De of polyneuri- 
tis with tlie exception of the facial diplegia. The motor symp- 
toms are much more marked than the sensory and the pro.ximal 
musculature may be more involved than the distal. Tachy- 
cardia and a psychosis of the Korsakov ty^ae occurs frequently. 
The spinal fluid is negative. Prognosis is poor but if the patient 
survives the first two weeks recovery usually takes place. 

Treatment according to Plass and Mengert^* is none too 
successful (8 of the 12 cases died), but they believe paren- 
teral vitamin Bi should be used. If all else fails the statement 
that a therapeutic abortion is going to be performed may be 
successful in terminating the vomiting. Here again, since 
death is usually due to respiratory failure, a respirator should 
be in readiness if possible. When recovery is under way pre- 
ventive methods directed toward the skin, joints and muscles, 
as previously described, should be instituted. 

DIABETIC NEURITIS 

Polyneuritis or tabes as a complication of diabetes is so 
rare that Jordan^® reports 120 only out of the thousands 0 
patients attending Joslin’s clinic during a three-year perioc. 
In fact the so-called “diabetic neuritis” is usually not a neiin b 
at all but a diabetic tabes with loss of reflexes and 
sense in the legs. However, a certain percentage do show ^ 
tyq)ical picture of an acute polyneuritis of the ^ 

There are 4 possibilities suggested as to etiology.^ ^"'^"^’•thcr 
the nerve degeneration is due to vitamin deficiency, ei 
dietary or conditioned by lack of gastric secretion. Seconc , 
that fat metabolism is altered. Thirdly, changes are 
arteriosclerosis and poor nutrition of the nerves. Four 
the changes in the nerves are due to an infection. ^ 

Without giving the many negative reasons against t 
various mechanisms let the one positive, constant ‘”3’' 
stated. The spinal fluid protein is high, 37 out of 4 . 
more severe the neuritis or posterior column involvemcn . 
higher the protein. In 6 fluids from bed-ridden patien - 
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amined at the Massachusetts General Hospital and the Boston 
City Hospital, the protein has ranged from 95 to 399 mg. per 
100 cc. Three cistern fluids had 36 to 47 mg., showing that 
the protein arose in the spinal canal. This finding alone re- 
moves the disorder from tlie deficiency and arteriosclerosis 
groups. Even in diabetic coma tlie protein is normal.^ As far 
as known onlj’^ tumors, myxedema, and infections give such 
proteins without pleocytosis. Since there is no question of 
tumor or myxedema and since the resistance to acute infec- 
tions is lowered in diabetes, the neuritis or radiculitis may be 
due to an actual infection. The prognosis for the patients 
with acute diabetic neuritis is good. In our experience the 
instances of chronic diabetic tabes have not improved. 

It goes without saying that the first rule of treatment is to 
treat the diabetes first, last and always. Since pernicious 
anemia and diabetes may occur in the same patient, perhaps 
because both are due to glandular deficiency states, the gastric 
juice should be examined in patients with diabetic neuritis. 
A certain percentage, 30.4 per cent^® will have no free acid in 
the gastric juice, although the number is no greater than in 
diabetics in general, and these should be treated intensively 
with parenteral liver extract. The others should at least be 
tried on liver by mouth and a high vitamin diet, though Jordan 
did not feel that this group improved any more rapidly on this 
therapy. Trophic ulcers of the feet are common in this dis- 
order since both an arterial and nerve lesion is usually present. 
Cleanliness and absence of any friction from shoe or stocking 
should be stressed to the patient. If an ulcer is present the 
problem becomes surgical. 


POLYNEURITIS IN CONDITIONED DEFICIENCY STATES 

Following interference vnth digestion or absorption of food 
a polyneuritis on a deficiency basis may occur. Any chronic 
diarrhea due to dysentery, chronic ulcerative colitis gastros 

short-circuiting of the’ intestine 
ma> be followed by a polyneuritis. It is probable that this 

In conditioned deficiencv states the HimVoi • <. 

is no. coo. cot. men a aetctSeaTpSeal 
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the patient is losing not only aU vitamins but the digestive 
ferments as well. There may be a degeneration of either or 
both the posterior and anterior columns of the cord as well as 
the peripheral nerves. Keefer^^ has described 2 patients with 
dysentery and polyneuritis and Urmy et mention patients 
with chronic ulcerative colitis and accidental surgical short- 
circuiting of the intestine complicated by beriberi. The neuri- 
tis in conditioned deficiency states is apt to be limited to the 
legs and often cord involvement is present. The immediate 
cause of the nerve degeneration is usually apparent and treat- 
ment should be directed toward controlling the diarrhea and 
replacing the vitamins so lost. 

POLYNEURITIS DUE TO CHEMICAL POISONING 

When industrial hazards and poisons in proprietary prep- 
arations have been removed another variety crops up in some 
unexpected spot. Polyneuritis from arsenic and lead has prac- 
tically disappeared since Fowler’s solution is no longer pre- 
scribed in large doses over long periods of time and since t e 
majority of paints used by furniture manufacturers no longer 
contain lead. In 1930, just as the heavy metals were coming 
under control by public health measures, an epidemic of po ,v 
neuritis from ingestion of Jamaica ginger broke out in tib 
country. In Europe the same type of polyneuritis was seen 
following the use of apiol, a drug used to produce abortion. 
Both Jamaica ginger and apiol were found to contain triort o 
cresyl phosphate, a poison affecting the peripheral nerves am 
cord. After this, thallium acetate, contained in adepiao, 
paste, was found to be the cause of multiple neuritis. ^ 

The paralysis due to lead is typically a motor wea me 
affecting the anterior horn cells of the cervical cord, w i e 
due to arsenic usually affects the sensory portion o a 
ipheral nerves to the e.xtremities as well as the motor, 
ically it is similar to the alcoholic polyneuritis with ex 
sensitivity of the affected parts and the distal musculature 
affected than the proximal. .An exfoliative ^ermatiti.^ am^ ^ 
white line across the nails maybe present. The 
4 forms of polyneuritis is determined by chemica te.' ■ 
present the spectroscopic test of the blood is the ^ 

in determining the presence of lead. Stipplinu ot t e r 
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is usually present. A simple qualitative test for arsenic is the 
Reinsch test on twenty-four-hour urine specimens. The Gut- 
zeit test is used for a quantitative measurement. 

The treatment of the conditions is largely symptomatic 
though in lead poisoning calcium and phosphorus arc given, 
and in arsenic poisoning intravenous sodium thiosulfate. 


SUMMARY 


Although it is difficult to distinguish pathologically between 
the various polyneuritides because secondary degeneration is 
present in all, a differentiation is more easily accomplished 
clinicallv. The tjqies due to arsenic and alcohol involve botli 
the sensory and motor nerves to the distal portions of the ex- 
tremities. Polyneuritis due to lack, or vomiting of, vitamin Bi 
or to the acute infectious type, is more widespread and involves 
the motor to a much greater extent than the sensory nerves. 
In the latter, however, facial diplegia is usually present. The 
groups due to conditioned deficiency states, diabetes, and nerve 
poisons such as lead, triorthocresyl phosphate, and thallium 
acetate usually show symptoms referable to the spinal cord as 
well as the peripheral nerves. In North America the two most 
common forms encountered are acute infectious and alcoholic 
polyneuritis. 
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PARANOID PSYCHOSIS IN NARCOLEPSY AND THE 
POSSIBLE DANGER OF BENZEDRINE TREATMENT 

Although many cases of narcolepsy have been reported, 
there have been few which were associated with psychoses.^’ 
Three narcoleptic patients with psychosis have recently been 
seen by us, and are here presented. Furthermore, these 3 
cases present certain common features and points similar to 
the previously reported cases, both in the psychiatric and medi- 
cal picture. As benzedrine was used in the treatment of nar- 
coleptic attacks in 2 of our cases before the onset of the acute 
psychotic state, the value of this drug in narcolepsy and its 
possible action in precipitating a latent paranoid psychosis also 
warrants consideration. This possible action of the drug as- 
sumes more importance because of its somewhat indiscriminate 
use in a wide variety of conditions: shock, coma, postural 
Inkpot ension,'‘ falling arterial blood pressure after spinal anes- 
thesia,'^ smooth muscle spasm of genito-urinary® and gastro- 
intestinal tracts, ■■ * barbital poisoning,® fatigue or drowsiness 
oi any cause whatsoever,^"- and depressive or psychoneurotic 
states.''"- ■” besides its prescription in typical cases of nar- 
colepsy''’ and of chronic epidemic encephalitis.'"- ''' 


CASE HISTORIES 

Case l.-.\ thirty-four-year-old white, married man, wht 
Had recently become anxious, suspicious and excited was hns 
puabzeci for five weeks in a mental hosnital Hie -i v 
lory showed diabetes in one grandparent / 

... .aU.e^asS:rb«\r„"‘’ic:S: 
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successful. . The mother died of tuberculosis when the patient 
was quite a small child. Soon after this the home was broken 
up. His father has remarried three times and neglected and 
berated the patient for being a failure. He had asthma from 
childhood and had severe influenza at fifteen and twenty-seven 
years of age. His sex instruction was minimal. He was occa- 
sionally incontinent of urine until the age of twelve. He mar- 
ried at twenty-two and his wife and 3 children are healthy. He 
was of a friendly, fairly sociable make-up, but tended to mood 
swings, becoming very enthusiastic about new things, and he 
was sensitive, attaching undue importance to trivial happen- 
ings. His attitude toward his father alternated between lo\c 
and hate. 

His narcolepsy started insidiously during his early twentle^ 
with diurnal drowsiness developing into frequent attacks of an 
irresistible desire to sleep. At about this time he also began 
to have “collapsing spells,” associated with emotion. Because 
of the occupational hazard he had to change his job severa 
times. Treatment with ephedrine lessened the number 0 ns 
narcoleptic and cataplectic spells. The cataplectic 
were accompanied by “chattering” of the teeth and bne aps 
of consciousness. In 1933 he was studied by Dr. u cr . 
bright who found the following: 


1 . Physical examination; moderate obesity, weif-'ht of US ^ 

height of 5 feet 9 inches, plethoric facies, and musical ra 

2. Neurological e.xamination: showed no abnormalities cxccp 

pupils, rather deliberate movements and expressionless ace. 

3. Basal metabolic rate of —20 and —IS. 

4. Mild polycythemia (red blood corpuscles 3,200,000 and 

102 per cent Sahli). ,„lpr-incc curve 

5. Low fasting blood sugar (82 mg.) and low sugar 

which later did not rise after injecting adrenalin. ^ 

6. Lowering of blood sugar level by insulin injection to i 

a sleep attack. 

7. i-rays of skull, chest, heart, abdomen, negative. 

8. Lumbar puncture, urine, blood, normal. 

9. Wassermann test negative. 


The patient commenced taking ephedrine in -- - 

then he has been noticeably suspicious and about _ 
came more so, gave up his job and went 
the countr}', hearing plots against his life. In - P 
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he ran over and killed a cliild, tlie same age as one of his 
children, and was fined for negligence in driving. He was much 
upset by this and gave up his job. In January, 1937, ben- 
zedrine, 20 to 30 mg. per day, was prescribed for him and in 
February he occasionally doubled the dose without order. ‘ He 
became tense and anxious, feared for the safety of his family 
and had ideas of influence. He sought police protection and 
believed his house wired. His wife persuaded him to consult a 
doctor and he was admitted to tlie IMassachusetts General Hos- 
pital, but that evening became acutely paranoid, fearing that 
he was being poisoned, and he had to be taken forciblv to the 
-McLean Hospital. 


There he became immediately cooperative, but was de- 
pressed and paranoid. All medication was stopped on admis- 
sion and he improved rapidly. He was overtalkative and dis- 

‘^hmvln Neurologic examination 

.^Wtric face and divergent strabismus. On 

he tauSh'™ “ F “Shtmares and 

-earned t h? “ ” “ bed. Color 

'refaenc and J" to him. His ideas of 

faded durin n '“IT ayatematized and 

after five ivLs iSi, 'T"-”', 8™"* aome insight and 

taking no benrtte and FTn^ '“'t he was 

a new job 


as a 


lo a mental hotpUariJf f admittec 

suspicions for sLe sN years of recurreni 

ulvzing attacks” during \he same spells and “par- 

showed only “nervousness” and ^'storj 

jhc maternal side. His birth had" V grandparent or 
’onR labor but his childhood was norm^i^ ‘“strumental after a 
'UR- He finished high school im except for sleep walk- 
fhoting work in histtte^krv" 'hat did 

He was describ d as ,Win«! “'o'est in girls had 
™ Ins ontpu, „t energr- and quite Shv L™'' 

, " tiating inTfr; 
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were watching him and that he would he arrested. The fears 
apparently subsided about one month after his return home. 
About five years before admission he began to have sleep at- 
tacks in the day and “terrible visions” with catalepsy at night. 
These have continued until the present. His paranoid trend 
has become more marked; he has heard voices whispering about 
him; he has had ideas of influence and has felt that a group 
was working against him and his family. His hallucinations 
had a strong homosexual trend. 

Physical and neurologic examinations were negative as were 
routine laboratory studies of blood and urine. The Hinton 
test was negative; blood sugar and nonprotein nitrogen were 
normal; lumbar puncture and ar-rays of skull showed no a - 
normalities; a sugar tolerance test was not done. Two basa 
metabolic rates were — 10 and — 13. He cooperated we a 
the hospital but talked with some reluctance about the voices 
and did not “want to be insane.” He seemed only modern e j 
concerned about his condition but was hypochondriaca am 
preoccupied about sex. 

During his five weeks in the hospital he showed no c an 
in his paranoid psychosis, but on 20 mg. of benzedrine su • 
a day his narcolepsy was somewhat lessened. The ef ec 0 
drug on the psychosis over a longer period of time cou t 
be observed in the hospital. The patient is at presen wo 
part-time and his condition is generally unchanged. 


Case III.— A twenty-five-year-old white single 
mitted to the psychiatric service of the Massachuset j 
Hospital in 1936 with a history of narcoleptic seizure.^ 
preceding three years and ideas of reference and 
for five weeks. His parents were both unstable; his a _ 
alcoholic and his mother had exophthalmic goiter. ^ 
were divorced and each remarried, so the patien , p 
deserted at the age of four, had been brought up > 
and uncle. They treated him well and gave him an e 
during his present illness they observed him closely. 

The patient was disturbed by the quarrels 0 ’ 

and had chorea as a child. In adolescence he ^ 
introspective. He was a good student, majonng m P 
and psychology at college but (after the on=e 0 
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illness) failed in graduate study, showng more interest in the 
experimental animals than in the required work. After leaving 
the university he wandered at loose ends through several jobs 
and hobbies, showing no sustained interest and energy' in these 
and at times getting into difficulties with his superiors. He 
used alcohol occasionally to “pep him up.” He had one serious 
affair with a girl, but generally tended to fall in and out of 
love quickly and was much preoccupied with the subject of 
marriage. He had probably never had sexual relations. The 
patient had always been self-centered and anxious to make a 
good impression; he seemed to have too high an opinion of his 
own mental powers. He tended to be suspicious and indecisive. 
Recently he has become resentful, tactless and argumentative. 

In November of 1932 the patient noticed that he was un- 
usually sleepy and that when emotionally upset, he would sud- 
denly feel weak. He became irritable and short-tempered. 
About a month later he had an attack of “influenza” which 
was ill-defined. The cataleptic seizures were associated with 
some commlsive movements of the neck muscles, but, there 
was no loss of consciousness. They increased in number until 
April, 1933, when he had as many as SO a day, later diminishing 
and responding to large doses of ephedrine sulfate, which also 
helped to control his drowsiness. Neurologic examinations 
and study in 1933 were negative except for low basal metabolic 
rate (—19 and — 11) but the patient began to fear that he 
had either brain tumor or epilepsy and thought the doctors 
were withholding information from him. About two months 
before admission his former sweetheart was killed in a skiing 
accident. ' ° 


Six weeks before admission he started on a new job and 
worked ver>' hard. At the same time he substituted benzedrine 
sulfate for ephedrine and probably took it in larger doses than 
those prescribed. Although he felt tired after one week he 
became exhilarated and self-conscious, thinking that neonle 
were noticing him and later that they were calling him a 
f M^d^iyim hallucinations increased and frightened and con- 
u, d him eventually he appealed for help to his doctor who 
he believed might be controlling the voices. 

Physical examination showed slit^ht nEpctf,, j 
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reacted poorly to distance. Deep reflexes were lively and equal. 
Blood serum bromides were 75 mg./ 100 cc. on admission, 
later showing only a trace. Basal metabolic rate tests were 
— 10 and — 13. Other studies, including blood counts, urine, 
Hinton, blood sugar and nonprotein nitrogen, lumbar puncture, 
and a;-rays of skull were entirely negative. 

Mentally he was alternately affable and irritable; de- 
pressed and appreciative. At times, he was demanding, sus- 
picious, threatening and trying to escape. He often appeared 
preoccupied and bewildered. He was overactive and occa- 
sionally reacted to hallucinations. His talk was fragmentary 
and circumstantial. He told of his hallucinations, that people 
were accusing him of sexual crimes and of his delusional idea.' 
that the doctor would torture him and emasculate him. Hi> 
trend was homosexual and paranoid but not systematized. 
During his three weeks’ hospitalization he became more at 
ease, although he impulsively smashed a pane of glass, c 
was convinced that the “voices” were real, arguing that otlier- 
wise he must be crazy; that was the extent of his insight, 's 
hallucinations continued during his hospitalization and la'^ 
persisted for over a year after discharge, yet the patient a. 
been able to work on a farm and do work as a salesman or 
short periods. He consults his physician occasionally te 
him, “Oh, yes, I hear the voices but they don t bother n ^ 
much” — then somewhat irritably, “Can’t you stop them, coc^ 
tor, I believe you could — ^you may be sending these peop 
after me.” 

DISCUSSION 

In reviewing the literature relating to psycho.'Cs with 
lepsy we cite the cases reported by Brown,’ Schi c er > 
Daniels.” Brovm’s case was of a nineteen-year-old 
typical narcolepsy. Physically he was obese. ^ T 
was characterized by hallucinations and P , ^ 

tion, by confusion and bewilderment, periods j.,, 

homicidal tendency and by failure to recover. ere w. 


history^ of encephalitis. _ , 

Sc'hilder’s patient was a twenty-nine-year-o r ^ ^ 

Upical narcokpsy of fourteen years’ 

reference of nine years’ duration. The p. ! 

that his 2 sisters were e.tcessively large. The pawn. 
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enuresis until the age of ten, and had slept mth his fathw until 
the age of fifteen. Other past history is irrelevant. He at- 
tributed his drowsy spells to masturbation as they followed 
closely upon a masturbatorj^ episode. His ideas of reference 
consisted in the belief that people were calling him a honm- 
sexual and would breathe hard when they were near him. 
Physicall}'^ he was tall and heavy but well proportioned, being 
6 feet 5 inches tall and weighing 250 pounds. His skin was 
pasty; his body hairy and he had a feminine escutcheon. Neu- 
rologic examination was negative. Basal metabolic rate was 
—20 and sugar tolerance curve was delayed but otherwise nor- 
mal. .t-Ray of skull was negative. IMentalh’^ he was clear, 
discussed his paranoid ideas and brought in both heterosexual 
and homosexual dreams. Besides psychotherapy he was given 
caffeine, thjToid and pituitarj^ extract. His drowsiness was 
somewhat relieved and he gained some intellectual insight into 
his delusions. Schilder called attention to the presence in nar- 
colepsy of latent homosexual and paranoid trends. 

Daniels’ case was a thirty-four-year-old woman who had 
somnolence and cataplex>' for seven years and who became 
suspicious of her husband and those about her. Her narcolepsy 
and suspicions ran a somewhat parallel course with remissions 
and later progression to Parkinson’s syndrome. 

It is not surprising that 5 of the 6 cases were in men as 
most authors report a larger incidence of narcolepsy in men 
than in women, Daniels giving a ratio of 2:1. 

We consider it significant that all these 6 cases of psychoses 
with narcolepsy show a paranoid form. All cases show either 
suspiciousness, delusions of reference or persecution, or jeal- 
ousy. Three show more definite evidence of a strong homo- 
sexual trend, i. c., 2 of our cases and Schilder’s case. 

Careful study of patients with narcolepsy brings out evi 
dence which suggests that there are endocrine and metabolic 
changes. The most common findings are : 

Crise 1: Obesity, plethora, polycythemia, lowered basal 

' Ah i “ f"®'" sugar tolerance 

yll. a fatlura to r.re after adrenalin; and a high Lstance to 


c-n insulin shock reaction. 

f avc 11; Sliahily low basal metaboUc 
''Uulu-v WL-re not done. 


rate; carbohydrate 
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Case III: Obesity and low basal metabolic rate; carbohy- 
drate studies were not done. 

Schilder’s case likewise showed endocrine abnormalities. 

The hallucinatory-paranoid psychoses described by German 
authors^®’ as occasionally associated with chronic 

encephalitis are somewhat similar to the ones above presented 
and might suggest an encephalitic origin for our cases of psy- 
chosis with narcolepsy, but evidence of this is inconclusive, 
particularly as not all encephalitic psychoses have this picture. 
Furthermore, it must be realized that the type of mental symp- 
tom is more probably determined by the patient’s past life 
than by the location of the inflammatory lesion in the brain, 
the encephalitis may release abnormal reactions but just what 
sort of behavior is released may be psychologically determine . 

Review of the literature on benzedrine shows that althoug 
it is a recent drug, the present state of knowledge of its action 
has been fairly well described. Its peripheral action is syn^ 
pathicomimetic, lessening smooth muscle spasm and raismn 
arterial blood pressure;® its central action produces exmara^ 
tion and restlessness with relief from the feeling of 
it dissipates sleep and drowsiness. Also it lessens catapec^^ 
phenomena and is used in narcolepsy where it is three tim 
as effective as ephedrine.^® When benzedrine is use 
psychoses (manic-depressive, depressed cases) and 
neuroses where depression or fatigue is a prominent symp 
it may relieve these symptoms or it may have an unwis e 
action by causing insomnia, and anxiety, sometime.s a 
tuating delusions of guilt.*' In 2 of our cases (I 
may have precipitated the psychotic reaction; the 
psychotic symptoms coincided with benzedrine medica 1 
these patients showed great apprehension amounting u P 
together wdth confusion and bewilderment. One pa i 
delusions and the other auditory hallucinations; these _ 
toms persisted after the benzedrine had been 
One might describe the probable psychologic 
zedrine as follows: The patient becomes more alert , 
servant; when extreme, this leads to ideas of re e 
misinterpretation. Thus in patients with a a^en ^ 
trend, as appears to be the case in some narcolep 1 “ 

chosis may be precipitated. 
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In Case II and in the cases already reported, psychotic 
symptoms had supervened when no benzedrine had been gi\ en. 
so tliat benzedrine could not be incriminated as a precipitating 
factor in those cases. Benzedrine prescribed during the course 
of the psychosis did not modify its form or course in Case II. 

CONCLUSION 

We have described a specific paranoid psychosis in three 
cases of narcolepsy. Three more cases have been reported 
elsewhere. The psychoses as well as certain endocrine-meta- 
bolic disturbances are similar to those described in the German 
literature as following encephalitis. Benzedrine appeared to 
be a precipitating factor in 2 of our 3 psychotic patients. For 
this reason, a careful psychiatric examination is indicated be- 
fore starting benzedrine therapy on narcoleptic patients. If a 
paranoid trend is discovered, it may be wiser to allow the 
sleeping spells to continue. 
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TRAUMATIC NEUROSES 

The question ol the relationship of trauma to the various 
neuroses, especially in situations invohung the law, is a hotly 
debated one, both in the courtroom and in considerable of the 
medical literature. It is unfortunate for any scientific subject 
when it becomes a matter of social controversy and thereby 
evokes a range of social attitudes. 

Thus, there are certain physicians in every community who 
seem to believe that any trauma, however slight, may precipi- 
tate and even cause the most persistent and widespread of the 
disorders classified under the -neuroses. On the other hand, 
there are physicians w’-ho do not seem to credit the reality of 
any other diseases than those that are of so-called “organic” 
nature, and dismiss as imaginarj'^ or worse the headaches, dizzi- 
ness, changed mood and altered personality conspicuously 
present in the neuroses. This is not at all surprising, however, 
when one takes into account that all litigation represents 
battle, and in battle people are lined up on opposing sides re- 
gardless of shades of opinion and inner qualms of doubt. 
Furthermore, the neuroses of ordinar^'^ practice are even yet 
dismissed contemptuously as the product of imagination and 
exaggeration by many hard-boiled physicians who have grown 
up in the school of organic patholog\L 

Legal Background.— Since both law and medicine meet 
m thc_ majority of the neuroses which become of importance 
lollowmg trauma, it is necessarx' for the physician to know the 
attnude of the law regarding the responsibilitv for disease and 
. fdlomng gcddcBl. I am, thereinr.^fa.i 

Ifaturcs of the laws as thev 


therefore, stating the main 
/ operate throughout the TTnifo^ 
'-au- and particularly in Massachusetts. “ ^ 


turn .away from the realities of the situation 
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medical thought and against the advantage of the plaintiff or 
injured party, and in part they lean toward his case and cause, 


thus favoring him. 

In the first place, no emotional shock or, to put it more 
broadly, no resulting disturbance in mood or mind is valid 


legally as a cause for recovering compensation or damage, un- 
less there has been physical damage associated with it. Thus, 
if an individual is tremendously or injuriously frightened by a 
fire which has taken place near him, unless he is struck by fall- 
ing timbers or has stumbled and struck himself ; or has been 
wet down by water ; or has inhaled an appreciable and damag- 
ing amount of smoke; the result is not compensable even if h 
takes the form of the most permanent neurosis. If, however, 
the individual has been injured, no matter how slightly, then 
the attendant emotional circumstances also come into play, ut 
the critical emphasis is always laid on the physical blow or 


damage. , 

Moreover, if in an accident, someone near and dear to t e 
individual has been killed before his eyes — as a brother, sis er, 
father, mother, wife, husband, .or child — and there has 
deep psychic damage as a result, this is not compensabe a 
must be excluded from the situation as part of the injury 0 
to the plaintiff. His emotional disturbances, in 
are strictly limited in their scope; they must relate to ’ 
and not to anyone else. Thus, in a case recently seen y ^ 
a boy who had been shaken up in an accident eve 0 
neurosis, but when this was studied, it was found t a ^ 
pressed mood and his altered personality relate to 
that his brother had been killed in the same accident, ana 
he felt quite wrongly that he had been responsi^ e 
brother’s death and was haunted both in his waking 
sleeping hours by the reproaches of his conscience. - 
ficial dissociation undoubtedly serves adequate an pr e 
purposes, but it obscures the medical aspects of e - 
and leaves too much room for hair-splitting statemen 5 
can, in fact, be only slightly better than guf ^es. ^ 

The American law leans toward the plaintifi, 
those cases where there exists preexisting disease 
tional predisposition. It is the postulate of the aw - 
dent and injury- take a person as he is, and tfiat 
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the verge of a fatal disease, and an accident hastens his demise, 
no matter how little, the total responsibility of his death rests 
upon the acddent or injury. If it is abundantly clear that the 
patient has a predisposition to mental or nervous disorder, and 
if a trauma pushes him over, so to speak, into a neurosis or 
psycliosis which was undoubtedly on its way, the trauma is, 
nevertheless, held to be an aggravating or precipitating factor, 
and is given the total responsibility for creating the disease, in 
the sense that full compensation may be received on this 
ground. 

Situational Nature of the Traumatic Neuroses.— The 
neuroses which follow accident or injury are further compli- 
cated, so far as the medical and legal evaluation of the situa- 
tion is concerned, by being in a partial sense at least situational 
neuroses. This term has long been known in medicine. It 
merely means that under the pressure of a set of circumstances, 
an individual becomes lowered in energy and endurance, 
changed in mood and personality, and experiences various dis- 
agreeable or fear-inspiring reactions in his body, which are 
brought about, insofar as our present-day notions of etiology 
are valid, by the emotional situation and other stresses. ' Ob- 
viously, a neurosis which develops in relationship to litigation 
and compensation has a different situational background than 


one developing under other circumstances, although in the 
main its general aspects are the same and its symptomatology 
may be in no important way different. 

In the first place, an accident is, almost by definition, an 
intrusion in a direful way of the unexpected, and thus is a blow 


to security. A man walks into a place of business, falls down a 
trapdoor into a cellar, and lies there partly conscious, and 
suffering greatly from emotional and physical injury. In cer- 
tain individuals, tliis event operates to destroy the feeling that 
the world is a solid place, where one may put his foot rvithout 
car of impending disaster. A man drives along a highwav 
lie knows that there are accidents, but he has a full sense of 
confidence m his ability to control its (and his) destinies re- 
gardless of the operations of others. Suddenly a machine 
swines out of line and crashes into him The solid feel; r 

..>■« h,. Me. ,0 ,hai dnvmg a car becomes an ordeal charged 
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with mental and bodily disorder. However an accident hap- 
pens, it is unexpected, and the surprise and shock disorder that 
sense of certainty and security which is the basis of normal, 
non-neurotic conduct. 

Secondly, an accident may dislodge an individual from his 
social security. It may throw him out of a job; it may render 
him incapable of earning adequate wages; it may alter his 
plans for the education of his children and the purchase of his 
home. All these sum up as injury to his egoism, and injuries 
to the egoism have long been recognized as valid causes for 
neuroses. 

Thirdly, a sense of injury and resentment may develop. 
The law, as Hamlet pointed out, is a tedious and slow instru- 
ment for the obtaining of justice. However inevitable ib 
tediousness and delay may be, cases drag out. The injure 
person may feel that he has an immediate right and an im 
mediate need to be compensated for his injuries. Instea ^ 
finds a cold reception on the part of the opposing side- 
implication that he may be a faker may also poison his ern 
tional state, so he builds up a semiparanoid attitude, n 1 
discriminating injustice, where in fact none exists, since v\ < 
he has to endure may be inevitable in an orderly sc erne 
things. Though in certain of the legal situations, sue a-’ 
the Industrial Accident Boards and the veteran an 
bureaus, the legal and medical alignment is suppose 
impartial and to be seeking to do justice to the pf 

as rapidly as possible, this rarely is the case. As a 
fact, due to the fact that malingering does occur, ‘ , 

the fact that a lawyer is valuable to an insurance c 
insofar as he holds down the awards, and a pension ag 
commission member is valuable insofar as he 
pense to the tax-payer, battle actually takes 
the social alignment into classes, with its -^-olves s.'- 

prejudices and hates, appears as a factor. .Mchi- 

emotional response on the part of the injured per=o 
certainly unfavorable to a neurosis and its recovery. . ^ 

Fourthly, the excessively soft and sjmipathetic 
which at times predominate, play an important 2"^ p* 
role.' During the earlier part of the post-war P^' 

United States, compensation was given to veteran^ 
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usually entirely remote from trauma and war situations, such 
as feeblemindedness, dementia praecox, manm-depressive psy- 
chosis and general paresis, and veterans with neuroses were 
given education and training for which they were entirely un- 
fitted, and inevitably failure was added as a factor in the 
prolongation of the neurosis. The halo of heroism which sur- 
rounded the returned veteran brought about efforts in his be- 
half, and pressure was exerted which damaged him, in that it 
pauperized his spirit, his initiative and his energy , so that he 
lay back, more or less comfortable, receiving compensation 
throughout his life for conditions which had little to do with 
the war. 

Fifthly, in industrial situations the unemployment which 
has been prevalent throughout the world and certainly in the 
United States for nearly a decade has operated unfavorably 
against the recovery of an individual suffering from a neurosis. 
Feeling himself incapable of going back to a full-time job, no 
matter how improved he might be, and knowing quite well that 
he could get no job for which he was fully adequate, he re- 
mained totally incapacitated so that he might not be thrown 
onto charity, relief, and the various agencies which help sustain 
those no longer capable of self-sustenance. (These and other 


psychologic factors are important to keep in mind in the matter 
which we are considering here.) This is especially important 
in the case of the middle-aged and elderly workman who feels 
that he is no longer quite capable of doing his work, and who 
sees the ever-threatening specter of sudden discharge from em- 
ployment awaiting him. The increased liability of the middle- 
aged man to accident and injury has rendered it quite certain 
that he mW be unable to get employment if he loses his job, 
largely because of the attitude of the insurance companies 
themselves, since the rates for industrial accident protection 
to any employer are dependent upon the record of his factory 
shop or place for employment. Therefore, when an accident 
happens to a middle-aged, or elderly workman, unconsciously 

cov r 't?' that threatens him should he re- 

cour. The motivation for recovery is no longer present and' 
m f.act. recovery is an economic damage to him Thi>; hr ’ 
about a situation in which it would be'utill vTdeaSwr^' 
i'>'rt the full cooperation of the injured. ' ^ 
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Thus, from the injuries which occur in industry, in war, in 
federal and state employment, and in relationship to the tort 
or common-law trauma, such as the automobile collision or 
accident, there arise situations in which neuroses come about 
not only from the damage actually sustained, but also from the 
flow of social and psychologic consequences which are, in many 
instances, of slight importance, but in other cases, of great and 
perhaps determining nature. 

When we turn to the tyrpe of neuroses which may foUo"' 
accident or injury, we are brought face to face with a flWe 
diversity of classifications with which I shall not, in a do- 
tailed way, trouble the reader. 

Classification of Traumatic Neuroses. — IMost of t)c 
classifications of the neuroses are altogether too subtle and too 
particularized for a subject which is still in some respects no 
sharply defined. Therefore, it is wiser to adopt a more simpe 
classification. The one here advanced bears some reseni ante 
to that of Wechsler, but differs in that the unconscious is 
studiously neglected, since I do not believe that any va 
technics exist for disclosing it. Furthermore, even i 
analysis is a valid instrument for reaching into the -i. 

and evaluating the situation, very few studies of 
situations have been made by this method, and rnos 0 ^ 

assumptions are based upon a general attitude rat er 
specific knowledge of the traumatic cases. _ ^ 

I. The group of postconcussional states, that in w 
syndrome of headache, dizziness, and lowered energy ^ 
durance is the main result of the accident or 

darily there may develop, owing to the situationa ,^,-epd’in 
wade variety of symptoms which wll he found 
more detail under the subsequent headings. PP 
others have assumed that there is actual , and 

diffuse and almost ultramicroscopic, damage m the=e . 'I 
it is very^ likely that tliere is some damage of an 
To this organic substratum there are added the s\mp 

manifestations of the neuroses. . . he croup 

II. The traumatic neuroses proper, that i.-’. _ ^ 

neuroses in which ^•isceral and physical 

most important role, and corresponding more 
In these cases, profound mental symptoms are no 
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although in some measure' these are always present. In this 
group of cases, tlie complaints present the bewildering pattern 
of the neuroses of everyday practice. Elsewhere, I have at- 
tempted an orderly description of the symptom groups which 

may he summarized as follows; 

(a) A disturbance in the sense of energy and endurance 
which characteristicalty is greater in the morning than in any 
other part of the day, and which may reach an extreme de- 
gree. This disturbance is not associated with any physical 
signs which adequately account for it. 

{b) A disturbance in the capacity to rest and recuperate, 
so that instead of the restorative effects of sleep, there are 
effects which seem quite the reverse, whereby the individual 
awakes from sleep more tired than when he went to bed. 
Furthermore, the ability to sleep is lessened, so that insomnia 
of one t}q)e or another is quite commonly complained of. The 
restlessness of this tjqie of patient is shown in many ways and, 
in general, fatigue instead of breeding a rest-desiring state 
brings a restless feeling. 

(c) There is a failure of the various types of appetites, in- 
cluding those for food, sex, social relationships and work of 
any coordinated tjqie. Purpose and ambition, which are higher 
developments of appetite, become correspondingly disturbed. 

(d) There is a marked overreaction to stimulation which 


is probably a fundamental disturbance. Normally, the body 
has not only a capacity to react to stimulation but also a capa- 
city to limit and even exclude stimulation. There is, so to 
speak, a conserving inertia which acts as a shock absorber and 
buttresses tire integrity of the organism by preventing the mul- 
titudinous stimulations from interfering with the orderly vis- 
ceral processes. In the neuroses, the heart becomes disturbed; 
It maybe too rapid or obtrude itself into consciousness, whereas 
normally its action is unconscious. So with spasms, dilatations 
and disordered motility of the gastro-intestinal tract. Eveiw 
other organ of tliebody may become involved in a specific wav 

S?r' t'.' hyperreac^ 

tiMt>. Thus, there develops tremor, flushing, tachycardia 
c\cn In-pertension. gastric, pyloric, and intestiral spaL anH 
friTpiency of urination. Concomitant n-ith this lump ’ 

.V U,c pares., ^htpeTrS 
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parts: the pressure on the back of the neck, the tight and 
bandlike feelings, the blurred vision, the tinnitus, the bad 
taste in the mouth, the curious prickly, numh, and formication 
sensations. 

(e) As the patient fixes his attention upon these symptoms, 
he becomes h5^ochondriacal. Fear of his physical integrity de- 
velops. He becomes introverted and tends to retreat from con- 
tact with others and from those situations, namely, the crowd, 
the church, the game of cards, the theater, which ordinarily 
are pleasurably exciting, but in these cases bring pain and 
paresthesiae rather than pleasure. These paresthesiae and 
visceral disturbances are the essence of the neuroses of thij 
type. I do not believe that the individual creates them by his 
attention. I think his attention is fixed on himself by their 
occurrence. Whole groups of cases of this type have been 
isolated, as the tachycardias, the spastic constipations, t e 
neuroses of the bladder, and of the sexual structures, sue as 
nervous impotence and hyperirritability. This whole group 
has been classed by some as representing “irritable weakness. 
Something occurs by which the organism becomes overrespon^ 
sive, with the result that the neurosis imprints itself by f 
ordered visceral function. Untoward emotional states nr 
present; anxiety occurs. In fact, there are no pure^ 
neuroses; but in the ty^jical posttraumatic neurosis o 
group, the patient is well preserved in his personality 
emotions are not too irrelevant, although he is epre. - 
fatigued and anxious. 

III. The third group may be classified as the trau 
anxiety states. The symptoms which are detailed above * ; 
be present. The overreaction to e.xcitement, stimula lo ■ ^ 
noise is certainly and usually present. There develop, o'' 
marked phobias which may be situational in t^e 
usually more or less universal in their nature. i ere 
place an incapacity to be alone or to cross the .strec 
enter a movie. Some particular reaction becomes 
mind, such as a feeling of nausea, and consequen y • 
dividual fears that any situation will arouse ‘h'! 
to vomiting, and bring about disgrace or the 
public attention to a socially inappropriate act. anf , 

sequent inferiority of the patient \wll be stressed or p 
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Similarly, fears are associated with the bladder and rectum. 
This anxiety also takes the form that one will become uncon- 
scious, when subject to stress or strain, and be picked up as 
the unknown stranger. A tjiiical anxiety state is tliat winch 
is commonly seen when the individual awakens from a sleep, 
finds his heart racing, so he becomes covered with sweat, he 
may turn red or pale, according to his tj^De of vasomotor reac- 
tion, thinks he is going to die, as does his family at the first 
instance. The fear of the attack, even the fear of the fear, 
becomes part of a chain of anxiety difficult to break into and 
constituting one of the most formidable problems in tlie whole 
of psychiatrJ^ Everj'^ event not only casts a shadow before, 
but projects by its mere contemplation a paralyzing and dis- 
tressing terror. There is consequently a retreat and the in- 
dividual clings to his own home, which becomes the place of 
safety. 

It is quite probable that this type of reaction is largely con- 
stitutional and not to be placed mainly at the door of the acci- 
dent or injury. The role of the constitutional state or of pre- 
\nous experiences, whichever view one chooses to take, plays 
an important role in the anxiety states. I think, however, it 
cannot be denied that the emotional perturbation of an acci- 
dent or injur}', together with its consequences, may intensify 
an anxiety neurosis already present or precipitate, in some 
measure, one probably predestined to occur. One can amplify 
the tj^pes of anxiety reaction to include all the situations the 
individual may find himself in, and thus exhaust the Greek 
prefixes to the word phobia. One may also exhaust the visceral 
responses which take place in fear and dread, and find them all 
exemplified in this condition. 


IV. A fourth t\T3e of neurosis very commonly and very dis- 
concertingly present is the traumatic hysteria or dissociation 
type. Traumatic hysteria is prevalently a male disease be 
cause men are more subject to trauma than women, and occurs 
quite frequently in sturdy, solid looking laborers with no past 
lu^toi^-. The range of dissociation is that of ordinary hysteria 
Any function may be dissociated from consciousness so that 

hferical 

-rriH:,: l.yf.criol impccnce ot priapi,m, etc. Th«eta7be 
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hysterical paralysis involving a hand, a total extremity, and 
half the body, usually excluding the face. The types have been 
well described in the hterature and need no amplification here. 
It is this type which is more associated with malingering than 
any other. 

V. The traumatic personality disorder: all of the types 
described above in a broad sense show personality disorder. 
The specific disorder which is here described is that which 
Adolf Meyer first singled out. After trauma there develops 
that semineurotic and semiparanoid personality which no 
longer can adjust to work, play, social relationships; which 
develops into a walking encyclopedia of bitter reproaches to 
society, especially as represented by courts and insurance com- 
panies. Litigiousness appears, and since the desire for com- 
pensation is never fulfilled in anything like adequate measure, 
there is a resentment shown in all the contacts of the inclividua , 
an increasing solitariness because he exhausts the patience o 
those who sympathize and try to help him out. Often plausi Ci 
he evokes the sjonpathy of others, but as they attempt to e_P 
him, they find themselves more and more baffled, frustrate m 
their efforts by his reactions, his lack of tact and his exao 
gerated bitterness. The exaggeration of symptoms, the 
sistencies of manifest strength as compared to the comp 
leads to the uneasy feeling that the individual is j 

dangerous and quite disgusting. There can be no clou ‘ 
certain severe injuries to the brain produce persona ity a 
tions of this type, although actual brain damage is more 
to produce dementia or lowered intellectual capacity t 
paranoid attitude. But very often trifling accident and 
plunges the predisposed individtial into a cycle of even s ‘ 
conflicts, as a result of which his symptoms increase anc 
hostile reactions involve larger and larger segrnen s 
world. The patient’s reactions usually do not quite reac 
stage where they may be called psychotic, where ac 
lusion-formation is present, although this may occur. - ^ 

and vocational disability usually becomes complete 


permanent. _ 

Malingering. — The important question ot m- 
presents itself wherever litigation is involved. Here 
differentiate, as many of the authors do, between the e.--- - 
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tion and the so-called “unconscious” malingering of hysteria 
and the neuroses generally, and true malingering. To the nor- 
mal, healthy man it seems exaggerated that a patient who com- 
plains so vividly of so many symptoms of all kinds is capable 
of walking, talking and even of working. The pains are alleged 
to be imaginary or exaggerated, because no organic basis can 
be found. The physician should be humble in tlris respect 
when he contemplates the history of medicine, h'lany dis- 
orders, in which pain and disability appear, w'ere declared 
functional until an organic pathology was found or a disturbed 
physiology was disclosed. Conversely, if pallor and flush can 
be caused by emotion, there is no reason to assume that a pain 
in a part may not be produced by the same machinery. If 
reversed peristalsis and spasm of the gastro-intestinal tract 
may be of “psychogenic” origin, there is no reason to assume 
tliat a similar cause may not account for headache and dizzi- 
ness. The shift in circulation, which is so remarkable in the 
normal mental states of fear, anger, disgust, surprise, fatigue, 
etc., may also be postulated as disordered when these emotions 
become exaggerated as in the neuroses. 

However, malingering may be postulated when conscious 
lying in important matters is discovered. Thus, if a patient 
under repeated questions fails to tell of a previous attack or 
previous accident, or says that he has been in bed continuously 
when, as a matter of fact, he was in bed for a short period of 
time or not at all; if wdiat he tells is directly demonstrable as 
a lie, it is safe to say that he is lying in other respects as well; 
and if the sjTuptoms are disproportionate to the trauma, that 
he may be declared to be malingering. Unconscious malinger- 
ing is too vaguely understood to be seriously taken into ac- 
count. Conscious falsification is another matter, and I think 
U should be a rule for experts and courts that where there is 
defimtc falsification present tliat the case as a whole is built 
on hes, the subjective symptoms may be minimized or disre- 

h-tc i" 

Some authors have stated that malingerin'^ is nart nf o 

: ? neuroses. Ure actual disability is W 1 

™ -^oie l doe, 
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the situation more than can be expected of fallible human 
beings, normal or mentally sick. Real malingering may bo 
psychopathic, as some claim is to be, but I prefer to call it 
greed and criminality. 

Prognosis. — It is curious that the unfavorable prognoss 
of many of these cases is stressed in the literature, as if that 
unfavorableness were something unique or particularly related 
to the traumatic neuroses and not to the neuroses in general. 
As a matter of fact, the organic, objective diseases are often 
more treatable, more hopeful than many of the neuroses. H 
is my opinion that the difference in prognosis between the non- 
traumatic neuroses and the traumatic neuroses has been greatly 
overstressed, as if they dealt with essentially different matters. 
Everyone in the practice of medicine knows the cases that drill 
unhappily from hospital to hospital and from doctor to doctor 
vainly seeking relief, even after the formidable technic of p^)- 
choanalysis, as well as the more modestly advanced therapies 
of other ty^es. In fact, it is the difficulty with the treatment 
of the ordinary neuroses which accounts for the power of t e 
so-called “cults.” 

It is probable that the cases in which trauma and then i • 
gation enter present a somewhat worse prognosis than do t 
other conditions, although in my opinion the statistics in e 
matter are inadequate and do not include a sufficient range 
cases, as for example in the statistics, so often quote , 
Schaller, in which the total number of cases seems to have ee 
47 divided up into 5 categories of payment, nonpayment a^^ 
t}q)e of payment compensation. Most of the writers, honev^^^ 
agree that the prognosis in the compensation cases, that b, 
case of the industrial accident type, or the type which !.•> __ 

ceive pension, is improved if an early settlement of the 
reached, and very likely this statement may be mace o^ 
cases as well. Prolonged litigation is good for 
experts only, but is probably an injury to the patient. 
does not mean that the patient recovers immediately upon^_^^ 
payment of compensation, or when the case is settled 
whatever its termination may' be. I think, on the vho e, 
be said that this ameliorates the situation and make^ ‘ 
more easy'. It does not in itself end the symptomato o?y- 
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patient may no longer so frequently visit the doctor and usually 
does not, but this does not necessarily mean cure. 

In many of my cases tire patient has gone back to work 
but has done so perforce of circumstances and agaiiist a residua 
disability, just as many people in private life continue to work 
because activitj'^ is more tolerable than inactivity, although 
their sjTuptoms persist in formidable degree. It is not, I think, 
true that gold is a panacea for the traumatic neurosis. 

Treatment. — The treatment is that of all the' neuroses, 
whether in private practice or in relationship to law and liti- 
gation, (1) Remove, if possible, the disconcerting, disturbing 
emotional situations. (2) Enlighten the patient insofar as his 
mentality is capable of appreciating this enlightenment as to 
the nature of his symptomatology. (3) Sleep, endurance, ap- 
petite, wsceral disorder should be treated by appropriate 
pharmacologic, physical and hygienic measures. Since this is 
not a paper on the treatment of the neuroses, I shall not dis- 
cuss details. Drugs, however, are of value, just as much as 
psychotherapy. In fact, psychotherapy is, like many another 
noble gesture of man, more honored in the breach than in the 
observance thereof, even where competent medical attendance 
in this respect may be obtained. 

Very few cases have been psychoanalyzed and thus treated 
by this means, so that there is no real avenue of therapy in 
this direction. It is probable that psychotherapy consists 
fundamentally in the change of environment, social stabiliza- 
tion insofar as this is possible, ending of litigation if this can 
be done, and the establishment of a psychologic relationship 
between doctor and patient, by which the patient obtains con- 
fidence and assurance in himself, as well as in his physician. 
Too long a dependence upon the phj'sician or upon any agency 
of help should be discouraged, although no brusque or cruel 
method is possible in our society as at present constituted. It 
u possible, of course, that such means as were used during the 
war torpillage. by which painful electric currents were given 
to the bodies of hysterics, may produce results just as in 
private practice at the present time spectacular results are still 
".Rained m isolated instances by the use of what may be called 
h puimate "hocus pocus." 

All therapy has to take into account at all times the social 
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level and the general personality of the individual. Enlighten- 
ment may be of value in some cases; it is of little value in 
those cases unable to appreciate what is said. More primitive 
means of restoring function and confidence often must be used. 
The history of the neuroses is the history of “cures” by the 
electric current, by cruelty, kindness, shrines, osteopathy, 
chiropractics, Christian Science, psychoanalysis, tincture nux 
vomica, and sodium bromide as well as benzedrine sulfate and 
phenobarbital — all of which means that as yet we are not 
masters of the treatment of the neuroses, whatever their 
genesis — whether by trauma or by the less spectacular strains 
of life. 

The literature on this subject is enormous. The World 
War, the development of industrial accident boards, the in- 
creasing range of pension bureaus of all types, as well as the 
huge increase in accidents which parallels the intrusion of the 
automobile on the highways have brought with them an im- 
mense literature in all languages on the traumatic neuroses. 

I here refer to some of the more important writers: 
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ELECTRICAL INJURIES TO THE CENTRAL 
NERVOUS SYSTEM 

INTRODUCTION 

The manifestations of injury from industrial and domes- 
tic electric currents may be divided into those which ate acute 
and those which are late. 

Concerning the acute or initial cerebrospinal symptoms we 
know that especially in injuries by currents of higher amperage, 
unconsciousness occurs, which lasts hours or days, and is fre- 
quently complicated by motor irritation, such as jactational 
hjq)6rhinesis and epileptic or myoclonic convulsions. These 
symptoms, including unconsciousness, may either follow the 
electric shock immediately, or after an interval of a few 
seconds or minutes, during which the victim may be conscious. 
In this stage, disorders of peripheral circulation have been ob- 
served, such as pallor, or more frequently cyanosis. Jellinek 
described cases in which unconsciousness occurred immediately 
after the electric shock, followed by convulsions and states of 
delirium and confusion. In some of these cases he found in- 
crease of intracranial pressure, and in those which came to 
autopsy, cerebral edema. One of Jellinek’s patients, after re- 
ceiving a shock of 5000 volts, fell down immediately. Circu- 
lation and respiration had apparently stopped. Ten minutes 
after being revived by artificial respiration, he developed a 
severe raging excitement, which lasted two hours, after which 
time he became unconscious again, and showed generalized 
hyperkinesis with trismus and opisthotonos, later tonic-clonic 
convulsions. The pupils were narrow and did not react to 
fight; the Babinski sign was present on the left. An hour later 
the patient vus clear and conscious again. Another patient, 
.1 ter recovering from his initial unconsciousness ran around 
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aimlessly for awhile, delirious and confused, then suddenly 
dropped dead. 

These severe initial symptoms after electric shock are by 
no means dependent upon passage of the current through the 
brain. Biemond described a case in which the current had 
passed from the right hand through the legs to the ground. 
A short time later the patient became unconscious; and after 
recovering consciousness, developed vomiting and headache, 
monoplegia of the right arm, hypersensitiveness of the right 
side of the body and choking of ^e disk on the right. All of 
these symptoms cleared after thirty-three days. Biemond con- 
sidered them as due to an acute edema of the brain following 
the electric shock. 

This case and others suggest that the cerebral sequelae of 
electric injuries in most instances are not due to direct tissue 
damage, but are indirectly transmitted to the brain by circula- 
tory disturbances. Jellinek has recommended lumbar puncture 
for the relief of increased intracranial pressure in such cases, 
in addition to prolonged artificial respiration, and has carried 
it out with success. 

Late and permanent manifestations of injury of the central 
nervous system are rare, but do occur. In their patchy distri- 
bution they often resemble multiple sclerosis. The commonest 
are the atrophic flaccid paralyses, often taken for neuritides. 
Cases of hemiplegia, of hemiathetosis, of myoclonus of the 
facial musculature, oculomotor, pupillary and vestibular dis- 
orders have been reported. Several instances of a parkinsonian 
syndrome, amnesia and various organic psychoses are recorded. 

CLINICAL PRESENTATIONS* 

Case I.f — Male, forty-two years old. Encephalomyelitis 
with spastic atrophic paresis of arms and legs and cord bladder, 
following electric injury by high tension alternating current 
(60 cycles; 8000 volts; 1-10 amperes). 

* The electro-technical data regarding the folloudng cases have been in 
terpreted to the author by Mr. Weeks, to -nhom the author wishes to « 
press his indebtedness. , _ 

tThe attending physicians in this case were Drs. Allan L. Da\L, ^ ^ 

G. Freed and .Arnold N. Aden, in consultation with whom the author say. — - 
e.-ramined the patient in the hospital and after his discharge. The autr.or 
indebted to them for permission to utilize data of their examination. 
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A healthy, well-developed, forty-two-year-old white male, 
on the morning of October 22, 1936, at 4.30 a. m. while re- 
mo\dng a faulty transformer at a dairy plant, came in contac 
with one of three live leads (drop wires), which had been 
disconnected from the- faulty transformer and were hanging 
down from a 13,800-volt Y-connected power line. The patient 
had stepped with the left foot upon the cement foundation of 
the transformer, which was IS to 20 indies above the ground, 
his right foot was still on the ground; his left hand was on the 
transformer; in his right hand he held a new hemp rope, with 
which he was about to put a lash over the top of the trans- 
former. MTiile stepping with his left foot on the base of the 
transformer, his head eitlier touched one of the drop wires or 
came close enough to one of them to establish an electric con- 
tact. The voltage to ground from any of these drop wires was 
8000 volts; and this is the voltage to which he was connected 
first, through his head, with which he had established the con- 
tact. This flow of current was intensive enough to ionize the 
air in the neighborhood of the patient sufficiently to cause a 
3-phase short circuit between the 3 dangling drop wires, which 


subjected the patient, who stood amid them, to flow of addi- 
tional current besides that through the point of first contact, 
through his head and chest, to both hands and to the left foot 
and from either of these 3 points to the ground. The amperage 
of the entire 3-way short circuit, which was measured, was 300 
amperes; an estimate of the amperage to which the patient was 


exposed is difficult, on account of the partially indirect contact 
by arc; it may be estimated at from 1 to 10 amperes. He re- 
ceived severe burns on both his hands, the front of his chest, 
his face, upper arms, right knee and left foot; he fell dowm 
unconscious, though not sufficiently hard or from sufficient 
height to cause additional injurj’’ by falling. 

At 10.30 A. M. he was transferred to the Boston City Hos- 
pital. Examination revealed third degree burns in palms of 
both hands; first and second degree burns over both upper 
arms and the upper part of his chest; first and second degree 
burns on face and scalp. There were first and second degree 
burns on the right knee, and a drx^ ulcer the size of a dollar 
pu-cc on the sole of the left foot (Fig. 72). This ulcer showed 
•• the char.acteristics of a specifically electric lesion; it con- 
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sisted of a slightly blood-tinged excoriation, which felt hard, 
and was surrounded by a small, elevated, whitish ridge. The 
surface was dry and there was no secretion and no surrounding 
redness. 

The other skin lesions were so complicated by burning that 
they appeared essentially as burns; in all probability they were 
due to one or more high tension sparks at the various points of 
entry of the current. In this regard, it was also interesting to 







Fig. 72. — Current marking. Case I. Exit of current at left foot. (Photoerapfi 
taken one week after the injury.) 


note that the rims of his eyeglasses were outlined by corres- 
ponding burns about his eyes, indicating entrance of the current 
by sparks at these places. The specifically electric lesion of 
the left sole represented obidously an exit of the current. 
There was no discharge or bleeding from the external aur e 
tory canals, the nose, or the mouth. The pulse was 70 to 1 ^ 
beats per minute; the blood pressure was 120^78; the tempera- 
ture 99.2=’ F.: respiration 22. There was no cardiac enlark'e- 
ment, no signs of hardening of the arteries. Motility, tonu. 



NERVOUS SYSTEM 667 


ELECTRICAL INJURIES TO CENTRAL 


and sensation of body and extremities were unimpaired, the 
deep and superficial reflexes were normal; there were no path- 
ologic reflexes, especially no Babinski or Gordon and no ankle 
clonus. The contents of the urine were normal, as were the 
blood chlorides, tlie nonprotein nitrogen, tlie hemoglobin con- 
tent and the cellular elements of tlie blood ; _ hemoglobin, 90 per 
cent; red blood corpuscles, 4.5 million; white blood corpuscles, 
19,200, polymorphonuclears, 80; lymphocytes, 15; mono- 
nuclears, 5. On the third day (October 24) sugar appeared in 
the urine,* but no other pathologic contents. 

During the night of October 24, the patient became rest- 
less at 11 p. M., then confused, delirious, cursing loudly and 
disturbing the ward. His temperature during the night rose 
to 100.4° F. He was quiet the next day. On October 26, 
that is on the fifth day after the injury, at 5 p. m. he com- 
plained for the first time about numbness in his legs; but the 
motion was still unimpaired. At about the same time, he also 
complained of headache. On the morning of October 27 (the 
sixth day after the injury), he also developed weakness in both 
arms and legs: he had become unable to lift his knees easily 
and his hands dropped when elevated passively. There was 
also marked hypesthesia, almost anesthesia from the groin 
down. Babinski sign was now positive on the right. 

The neurologic consultants found, on the afternoon of the 


same day, that his pupils were regular, equal and reacted well 
to light and accommodation. The disk margins were hazy and 
there appeared to be slight edema of the heads of the optic 


nerve on both sides. There was horizontal nystagmus bi- 
laterally, but this was ascribed to the medication (barbital). 
There was weakness of all extremities, in the legs more marked 
than in tlie arms. Babinski sign was positive on both sides. 
There was In^pesthesia for pain and temperature from L5 
down. The vibratory sense was lost from D2 down; touch 
was intact throughout. There was beginning retention of 
mine. Lumbar puncture showed initial pressure of 250 cc of 
water (patient well relaxed) ; the dynamics were normal The 
fluid was slightly bloody, of yellow color, no clots It rnn 
lamed lOSO red blood corpuscles, no white blood corpuscles 
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Total protein was 26, sugar 65, chlorides 630; colloidal gold 
curve 0011100000. The diagnosis of encephalomyelitis, fol- 
lowing electric injury, was made. 

Owing to retention of urine, the patient was placed on tidal 
drainage. Cabot splints were applied to the feet in order to 
counteract the sequelae of the foot drop. The patient became 
restless, noisy and irrational at times, especially at night. 

Repeated lumbar punctures which showed pressures vary- 
ing from 310 to 260 cc. of water appeared to relieve the cerebral 
symptoms. The paraplegia persisted, but sensation gradually 
returned. His reflexes became hyperactive and Babinski was 
positive bilaterally. There was good scar formation over arms 

and neck; no infection or sepsis. 

On February 1, more than three months after the acci- 
dent, he was visited and examined at home through the cour- 
tesy of Drs. Allan L. Davis and Arnold N. Allen, and the 
follo^ving findings were made: the patient bedridden 
unable to sit up, stand, or walk tvithout MP- “ 

appeared mildly euphoric, seemed to feel much better ta b 
odiously poor physical condition would 
oriented however. There were some memory defects 
gard to the original accident and period of bospit^zatmn t 
die Boston City Hospital. Judgment was P^'^baps s y 
defective in that he felt he would be able to go 
shorS^ According to Dr. A. N. Allen, the patient was d.ff. 
cult to handle at home, and was irritable with « 

The cranium was essentially normal except for scars 
burns The pupils were equal and regular, reacted welMo 
S and accomodation. The fundi were now norm • Th 
lower facial musculature on the left showed s^ht we^knjss. 
There was atrophy and weakness, associa ed th p 
of all 4 extremities. The first finger of the right ha^^ 
ulcerated and showed trophic "bsturbanc^ 
soft tissue. The highest level of muscle ^eak 

or at the deltoids. The 3 of he muscula- 

over his head, and there was marked weakne s ot 

ture below the deltoids. All n-ht more than the 

tic, the legs more than the nrm=» nnd ^ ” ^-^erc was hi- 
left The tendon reflexes were klTcfui:;''' , , , 

lateral Babinski. unsustained ankle and patellar 
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laterally. Sensation to 

intact. There rvas, ho-ne , gastrocnemius and 

X-rrrSSv^^cinOterestoUite 

musculature and also showed fibrillations. 



Fig 73 Case I. Contracture deformities of hands and feet, secondary to 

damage of spinal cord. Photographs taken one year after the injury. Note 
clawhand deformitv on left, fallhand combined erdth clawhand deformity on 
right, plantar flexion and adduction of both feet. 

In November, 1957, one year after the accident, the pa- 
tient was reexamined by the author several times. The patient 
was bedridden and unable to walk, stand, or sit up without 
help. He presented the picture of a spastic-atrophic paresis of 
arms and legs with contracture deformities of both hands and 
feet, sensory disturbances, slight weakness of the lower left 
side of the face and anisocoria. A. slight diminution of spon- 


670 


LEO ALEXANDER 


taneous activity of facial expression, slight lack of mimicty 
(in spite of the presence of euphoria) and prolonged course of 
elicited mimic responses suggested, in addition, a beginning 
slight change of parkinsonian type. 

The fundi appeared normal. The right pupil was wider 
than the left, and the right pupil was not quite round. The 
light reaction on the right was sluggish and not quite com- 
plete, on the left prompt and complete. The reaction to ac- 
commodation, on the right, was not quite complete. The ex- 
ternal ocular movements were normal. There was slight 
lower facial weakness on the left. The tongue could be pro- 
truded straight. The musculature of the neck was undisturbed. 
The arms, from the deltoids down bilaterally, showed weak- 
ness, atrophy and spasticity, increasing in distal direction. 
Hands and fingers showed contracture deformities: the right 
presented a combination of fall and clawhand, the left showed 
clawhand deformity (Fig. 73). 

Though atrophy and spasticity had remained unaltered, the 
weakness and ‘the diminution of range of motion had improved 
somewhat since the last examination. Voluntary movements 
of shoulders and elbows were possible without limitation of 
range though with definite weakness. The patient was now 
able to lift his arms over his head. Biceps and triceps were 
weak, but the range of motion was undisturbed. In the wrists, 
bilaterally, weakness as well as severe limitation of active 
voluntary motion was found. Flexion of wrists was good bi- 
laterally; extension, however, was almost abolished on the right, 
slightly diminished on the left. Adduction-abduction was 
abolished on the right, preserved on the left. Pronation was 
preserved bilaterally. Supination was diminished on both side.-?, 
on the right more severely than on the left. The fingers were 
incapacitated still more severely than the wmists. The onl} 
possible voluntary" movement of the right thumb was a feeble 
adduction; the other finger- of the right hand could carryout 
slight flexor and extensor movements of the first interphalan- 
geal joints, but no voluntary motion of the metacarpophalan- 
geal joints or of the end joints of the phalanges was pos.-?ib e. 
With the left hand, feeble adductor and fle.xor movemc-nh 01 
the thumb could be carried out, as well as slight flexor and ex- 
tensor movements of the metacarpophalangeal joints of tr.e 
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electrical , . • ts o{ the lateral 4 

The interphalangeal 3 omts Pur- 

Both arms and were as iollows. 

atrophy. The measurements 


Lf/l arm 
21.6 cm. 
23.2 cm. 


Kij/it arm 
21.6 cm. 
22.2 cm. 


Upper arm . io-r- 

Forearm.. . .^„-i -pfles. were exaggerated 

Triceps reflex and »f;-S™«re rveak. but their strength 

bilaterally. The pectoral muscles - 
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Vtes 7A-:S-Casc 1. Diagrams oi scnsor>' defects one year after the injury. 


was better than that ot tlie other arm muscles. The inter- 
costal mu^cle^ and the diaphragm were undisturbed. The 
upper abdominal reflexes were present and equal bilaterally. 

The lees were almost completely paralyzed; only very slight 
active volunlary- motion was possible in both hips, less in both 
hnees. still less in the right foot; the left foot was completely 



672 


LEO ALEXANDER 


paralyzed. Slight motion (flexion and extension) could be 
carried out with the big toe of the right foot, none, however, 
with the other toes, none with the toes of the left foot. The 
musculature of thighs and legs was atrophic; the atrophy of 
the calves was more severe on the left than on the right. The 
measurements were the following: 


Left Right 

Thighs 42.5 cm. 42.5 cm. 

Calves 25.4 cm. 26.4 cm. 


Both legs showed considerable spasticity; in hip and, knee 
joints equally marked, in the left ankle joint less marked than 
in the right. The feet showed contracture deformity (plantar 



Fig. 75. — Sensation of touch, examined vath the brush. 


flexion and adduction) (Fig. 73 ). The knee Jerks 
tremely and equally exaggerated on either side; 
could not only be elicited by the slightest tap vnth_ the r c-- 
hammer, but even bv a gentle tap with the examiners hngc. , 
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at the patellar tendon and proximal from the patella. Patellar 
clonus could be elicited equally well on either side. The ankle 
jerks were exaggerated, on the right more than on the left. 
Ankle clonus was present on the right. Babinski was positive 
bilaterally; the response of the tensor fasciae latae was active 
on either side; on the right, the great toe responded by dorsal 
flexion, on the left no movement of the great toe could be 




Fig. 76.— Pain and temperature sensation. 


ehclted. Gordon’s, Oppenheim’s , Rossolimo’s and Mende 
Rechterew s reflexes were negative. 

Sensory examination showed severe impairment of all en 

ofjensation, while protopathic sensation was oiS 

n Two-point discrimination was severelv in 

(Fi~ -,T 7 <”> to le 

“S o^rTn-odv-'T’"? 
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(Fig. 75). Sensations of pain and temperature (Fig. 76) were 
quite well preserved, especially subjectively; but from L 2 
downward on the right, and from L 3 downward on the left, 
in many instances, wrong answers were given; when the pa- 
tient concentrated his attention, the performance was some- 
what better. The palms of both hands and the soles of both 
feet were hyperesthetic for pain (Fig. 76). Position sense was 
abolished in toes, ankles, knees, hip joints, fingers and wrists, 



Fig. 77. — Position sense. 


but was intact in elbows and shoulders (Fig. 77).^ Vibratorv 
sense was only slightlj'- diminished at the malleoli, but even 
here had remained quite adequate; it was intact everyv. 


else (Fig. 78). _ _ , . i r, 

The further development of the case is being followed u. 
Discussion . — The picture at present is verj’ similar to t 
which one might find with a cervical hematomyelia fv.ith tne 
addition of small lesions in the left anterior horn at 
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the left posterior horn at Ls, in tlie supranuclear left facial 
pathways, in tlie periaqueductial gray matter and in the basal 
ganglia), but tlie pathogenesis is probabty dissimilar. Unlike 
a traumatic hematomyelia, such as resulting from a fall or a 
blow, which comes on immediately following the trauma, the 
cord sjmiptoms in this case did not come on until five days after 
the trauma. They were associated with cerebral edema, such 
as evidenced by increased intracranial pressure and choking of 



disks; and with extravasation of small amonntQ nf li j • 

;'>e .Uba^ctaoid space, obviously relatS ™ stasi “^2 

boMs of .superficial pial vessels; and had been nr^ j I ™ 

third day following tlie accident, by cerebral 

delayed onset of permanent dama'^e to the n^ ^ 

characteristic of electrical injuries and ann tissue i 

ciilar alterations which are initiated bv 

throueh the blood vessel walls esneciallv curren 

s.pcciauy the intima. 
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The resulting circulatory disturbance may be assumed to 
have produced a picture consisting of numerous perivascular 
necroses, resembling an acute disseminated encephalomyelitis, 
for this appears to be the characteristic histologic result of 
venous or capillary thrombosis. At the same time also a 
marked cerebral edema with increased intracranial pressure 
was observed, obviously related to circulatory disturbances 
within the brain tissue, especially the white matter, which is 
a t3rpical occurrence in encephalomyelitides of other etiology 
also. 


Case II. — Male, forty-six years old. Muscular atrophy, 
involving the fifth, sixth and seventh cervical segment on the 
left, following electrical injury by low tension direct current 
(115 volt, 25 milliampere). 


A healthy, well-developed, ■well-nourished forty-six-year- 
old white male, on the evening of December 21, 1935, in a 
dark room was screwing an electric light bulb into the socket 
of a hanging lamp with his right hand, holding the socket with 
his left. He remembers that the pullchain of the lamp was 
dangling against the metal base of the bulb and against his 
right hand; he may even have pushed it into the socket by 
mistake. He suddenly felt an electric shock in his left hand, 
wnth which he held the socket. He was able to remove his 


left hand immediately from the socket and noticed that he had 
received a burn on the end of the fourth finger of his left hand. 
The current, a direct current of 115-volt, must have pas.sed 
from the left arm to the right arm, since he was standing 
on a wooden chair, and thereby well insulated from the 
ground. The estimated amperage was 25 milliampere. The 
patient estimates that the electric shock which he had received 
was only slight, as compared to others which he had experi- 
enced at work; but he had never burnt himself before h> 
electric current. The patient went to bed that night without 
thinking much of the accident. When he awoke the ne.xt 
morning, however, he noticed pain and weakness, almost ' 
ysis, of the left arm. During the folloMng three weeks, th^ 
pain did not improve, and often woke him up at night. 
weakness became definitely worse. For these rea.sons, he 
to the out-patient department of the Bo.=:ton City Ho-pifa 0.. 
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January 12, 1935, three weeks after the injury. He stated 
that lately he also had noticed quivering (fibrillation) of the 
muscles of his left upper arm. 

Examination showed that tlie left upper arm was 1% cm. 
smaller in circumference in largest diameter of biceps than 
the right. The skin over the left shoulder and the left upper 
arm was loose, the muscles flabby and weak. Pain could be 
reproduced by pressure over the brachial plexus or by forced 
motion of the head of the humerus in either direction. The 
result of the sensory examination was equivocal, tending to 
a moderate hj^peresthesia of left upper arm, not radicular in 
distribution. Pectoral, biceps and triceps tendon reflexes were 
active and equal. There was no evidence of involvement of 
e cervical sjropathetic. There was a circumscribed, sharp- 
dged, elevated, dry, hard skin lesion of yellowish color, meas- 
^ diameter, at the mediodorsal side of the 

ourth finger of his left hand, close behind the posterior ridge 

appearance was identical 
thf am aX“‘ 0 

region and radiated dowm into arnTanri scapular 

revealed that there was ako fingers. Examination 

at the time of the first examinatioV^'on evident 

(e'ght montlrs after the injurv) ttie nat?ent 
Tlie scar from the current markina ^ reexamined, 

"'■■'iiodorsal side ot the fourth fite", This 1 
;l>e posterior ridge ot his Sngemaif- it wjj 
consisicncy and on the same level as the "T’ soft 

; evauon having disappeared. «kin, the 

fiemi healing by crumbling off The^nlr^^ it 

V?'n had been gradLu that 

''.Id disappeared, but the rveakuess of ^ f / "”P''<>™g and 
""”'”d undtanged or ...ay h”e i„° r^A'fV“»,“ 
rovcaled no paftoio^^ S i 

® ‘»"™al organs 
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or of the cranial nerves. There was atrophy and weakness of 
the muscles of the left shoulder and the left upper arm; the 
bony outlines of the left scapula and of the greater tuberosity 
of the left humerus protruded (Fig. 79), and the inferior angle 
of the left scapula protruded slightly. The atrophy and weak- 
ness of the left shoulder and arm affected the following mus- 
cles: the deltoids, pectoralis major, serratus anterior, infra- 
spinatus, supraspinatus, biceps and triceps (Fig. 79). The 



Fisz, 79.-Ca.e IL Male, forty -six years of a.e. 
volving fifth, sixth and seventh cervical segment on 

injury by low-tension direct current (1I> volt. ,f,.. .Mn. 

of patient taken eicht months after the injur>. - 
deltoideus, pectoralis major, supraspinatus anrl biceps o 

tonus of these atrophic musdes was 

ume and tonus of the mu cles of the ‘ the arm- 

The following measurer ents of the circumft 
at the points of largest diameter were taken. 


Upper arm 
Forearm 


Ri’h: drv' 
^5 ” t m 


/y'' 
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electrical injuries to 

I, ™st be emphasised toatrdeffee a"<l -- 

atrophic musculature was on y ° ^ presence 

volving excessive force. „ somewhat less lively 

«”^r?SS^»= 

tlrgmup of muscles on the left, but no reaction of de- 
genTraZ. ?here was no tremor, no f--' ™ 

OTders, and no tenderness of nerve trunks T*"® 

fleses were normal and equal. Vo tame. «™8tha"d tonus of 

musculature and reflexes of the lower extremities were nn- 

disturbed. , „ 

The picture which the patient presented now was that of a 

pure muscular atrophy, due to involvement of the lower motor 
neurons arising from the fifth, sixth and seventh cervical seg- 
ments on the left, without sensory involvement. This muscular 
atrophv was associated with weakness, decrease of tonus, and 
with occasional fibrillations. Although a radicular mvolve- 
ment, especially at the beginning of the patient s disability , 
cannot be excluded, the picture at the present time is best 
explained bv pathological changes involving the anterior horn 
of the cervical soinal cord on the left, extending from the fifth 
to the seventh cervical segment. It is highly probable that 
the direct current, which had been flomng from arm to arm, 
had passed this region of the spinal cord, causing at first only 
vascular changes, such as prolonged vasoconstriction, vaso- 
paralysis. and stasis and thrombosis in the smallest branches 
of a small group of blood vessels which, during the night fol- 
lowing the trauma, led to increasing anoxia of the tissue, suf- 
ticient to damage the neural parenchyma in that region, 
including probably one half of the spinal cord and its roots; 
tl'e vascularity of the two halves of the spinal cord being quite 
independent of each other. Whether the pain present during 
the earlier period following the trauma was due to involvement 
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of the posterior roots or of the posterior horns of the spinal 
cord cannot be decided. According to Foerster, pain may be 
produced by lesions of the posterior horns of the gray matter 
of the spinal cord. 

During the past two years, the picture presented by the pa- 
tient has remained essentially stationary. At no time was the 
question of compensation involved. The patient, considering 
the accident his own fault, had at no time even attempted to 
get compensation for it. The involvement being on the le t, 
and sparing hand and forearm, he had been able to take up 
work soon after the accident and to carry it on with on j 
slight discomfort and inconvenience due to weakness of his 

left upper arm. . • -i 

Pause has collected and described a number of similar case.. 


Case III.— Male, thirty-four years old. Atypical parkin- 
sonian syndrome with mental changes, following electric in 
jury by alternating current of intermediate voltage ( a eye , 

600 volts, 300 milliamperes). veu- 

A healthy, well-developed, well-nourished 
old white male, a street car motorman,_who ^ad never suf 
from any major illness in the past,_ received an flectnc shoe 
600 volts w^hen changing a headlight, the casing jj ^ 

faulty insulation was connected tvith 'h' ■"“"’'f P” 
carrying a 600-volt alternating current of 43 cycles. 
able amperage that passed from both his hands (with h 
grabbed the casing of the headlight) to the ground ua 
milliampere. After the shock, he fell down n"con 
immediately developed myoclonic convulsions 
pupils were constricted and their reaction to light ^ 
abolished. He regained consciousness after ‘ 

then was drowsy, incompletely oriented, an accident, 

and excited. He had retrograde amnesia for the ^ 

The myoclonic convulsions in the ^ace, v i ^ 

facial and masticator}^ musculature on t . the 

tensively than on the right, persiste . n j ' | j^ernor 

half year following the injury he gradually de'c^P' » „ 

at rek and rigidity and loss of assoc, ated movtmtnr- 

hsnd End srm. rhnn"^'* 

During this same period of time, the mental chan. 



ELECTRICAL INJURIES TO CENTRAL NERVOUS SYSTEM 68 1 

came more definite and finally remained stationary. He 
shoived decrease of spontaneity, mental dulness, slowness, un- 
productivity, circumstantiality, disturbance of memory for re- 
cent events, stereotyped uniformity, tendency to iterations an 
perseverations, cataleptic behavior, difficulty in finding words, 
disturbance of acoustic attention, paranoid delusions and tac- 
tile hallucinations. There was, apart from rigidity and tremor, 
weakness and adiadochokinesis in the right arm, diminution of 
tendon reflexes on the right. 

The picture remained essentially unaltered during the 
period of three years during which he was observed at fre- 
quent intervals; the left pupil, which had been wider than the 
right for two years, later became narrower again; both pupils 
remained irregular. There was disturbance of convergence 
and nystagmus on fixation on both sides and bilateral ex- 
ophoria. 

As anatomical substratum of this syndrome, small multiple 
lesions in the brain stem, especially the midbrain and in the 
central white matter of the hemispheres, were assumed. 


PATHOGENESIS 

.\n electric current (alternating current of 60 cycles) of 
Vf. to 14 of a milliampere is felt by human beings as a “tap”; 
one of % of a milliampere as a pinch; one of 1 milliampere as 
a grip; one of 5 to 15 milliamperes causes an unpleasant stim- 
ulation of the musculature; one of 15 to 19 milliamperes and 
above stimulates and at the same time paralyzes, or rather 
blocks, for voluntary' motion, the muscles and nerves through 
which it flows, at least for the duration of the flow of the cur- 
rent; one of 25 milliamperes and above may produce perma- 
nent damage, especially to nervous tissue and blood vessels; 
and one of 70 to 90 milliamperes and above may be fatal. 
Since the amperage of the current is the quotient of the voltage 
divided by resistance, the fatal voltage may be remarkably 
Muall, ex en as low as 25 volts, if the resistance is sufficiently 
lowered by perfect contact and long duration of flow of cur- 
rent. The resistance of the human body decreases with in- 
ctea.^ed perfection of contact; with increased time of duration 
of cnnuict and of flow of current, and with increased voltage- 
n vanes from 50.000 to 2 IS ohms. ^ ’ 
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The two main causes of death in immediate connection 
with an electric trauma are: (1) cardiac failure, and^ (2) 
respiratory failure, usually associated with vasomotor failure. 
The cardiac failure may have two causes: (a) ventricular 
fibrillation by direct peripheral action of the current upon the 
heart; (b) inhibition or arrest of the heart by excessive stimu- 
lation (central stimulation) of the vagus nerve, especially of 
the centers of the vagus nerve in the medulla oblongata, this 
excessive stimulation of the vagus usually being followed by a 
prolonged though not permanent disturbance. The respiratory 
and vasomotor failure is always due to paralysis of 
piratory and the neighboring pressor centers in the me u a 


oblongata. _ • i r 

In laboratory animals the situation is fairly simple. ^ ur 
rents of low tension and intensity kill by inducing ventricu ar 
fibrillation (closing of the current arresting the heart, its open- 
ing being followed by the ventricular fibrillation) , curren s ^ 
high tension and intensity kill by bulbar respiratory para ysis. 

It has often been assumed that cardiac (ventricular) hbr - 
lation occurs in human beings also. Jellinek has, 
pointed out that the occurrence of ventricular fibrilla ' 

lowing electric shock has never been proved by actual d r 
observation in human cases. _ He emphasized that dea 
electric shock is not immediate, but delaye an ® 
the state of apnea and of apparent standstill of circ 
leaving electric shock is due to prolonged but -otpe^ 
paralysis of the respiratory, vagus and pressor 
medulla oblongata; and that during this P^nod the nd v ^ 
remains viable and resuscitable for a ^ 

provided that artificial respiration is started P P ^ 
possible and is adequately carried out for a sufficiently Ion. 

period of time (up to ten or twelve hours)^ individual 

If artificial respiration is not carried ou^ ^^ia and 

dies during the period of bulbar paralysis fro 
from edema of the lungs and the brain. . point 

Practical experience is definitely m ^ j the 

of ^^ew. In groups of workers, who are uell 

prone pressure method of artificial eiecuic 

up for sufficiently long penods. the recoter, » 

shock is high: it is 67 per cent, or o-to succe.Jol 
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citations among a total of 479 cases according to 
Lachlan’s thorough study. In a group of cases in which 
artificial' respiration had been started before the lapse of three 
minutes after the shock, the recovery rate was 70 per cent 
(361 cases) ; in the group in which artificial respiration had 
been started at four minutes or more, the recovery rate vas 
58 per cent (118 cases). The same applies to shock from 
lightning. hlacLachlan also emphasized the fact that success 
in resuscitation may follow many hours’ work on an appar- 
ently lifeless victim. He describes an important case (22,000 
volts from head to hands and legs), in which tlie patient was 
successful^ revived after eight hours of prone pressure resus- 
citation (Sharpey-Schafer’s method), which was carried out 
uninterrupted^ by shifts of trained workers. 

The local injury by electrical current is apparently due to 
prolonged vasoconstriction, followed by vasoparalysis leading 
to formation of parietal and occluding thrombi and to necroses 
of vessel walls which are followed by immediate, insidious or 
delayed necrosis of tissue, usually preceded by edema. 

Simple hardening of the arteries of arteriosclerotic type 
with hj'pertension has also been observed following electric 
shock, in one interesting case limited to those parts of the 
body which had been passed by the current. Jellinek also 
considered the possibility that workers in plants with electric 
machinerjL who are frequently exposed to minor subliminal 
electric shocks, and who are more or less constantly working 
m electromagnetic fields, may show an increased and early 
incidence of arteriosclerosis. However, this has not been con- 
firmed experimentalhL 


PATHOLOGY 

The general autopsy findings in cases in which the current 
had passed through the trunk including the heart, and who 
died m the acute stage follor\dng the injurjq are edema of the 
lungs and passive congestion of spleen, adrenals and kidneys 

flattening of the convolutions, 

V r. convolutional 

'hue mauer-. venous congestion and formation of early red 

ironib. m cerebral venules, small perivascular hemorrLges 
In diapedesis (Fig. SO), and perivascular lesions of demyelifa- 
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tion and incomplete necrosis which in their distribution and 
morphology resemble those of an acute disseminated, encepli- 
alomyelitis (Fig. 81). These may be the morphologic sub- 
stratum of the encephalomyelitic syndrome observed in our 










Fig. SO.-C.se IV. Fenale. fo.ly V'- 

.ndllng ulmvlolel l.»P fIU. ‘“'^'”1 Tm 2 toTO lo- '■■I' 

„..l,g c«r,.n. of 60 eyde,. "“ p.m..! W* 

, gioend). Sectlo. from ce.lr.l «b. e 

bowing perivascular hemorrhages. Stain, nem . 

raph (enlargement, 57 X)- 

irst clinical caae, of the localised “/ 

,t the fifth, sixth and 'Tnd of the atypical 

:ord, obseiA'ed in our second ^ J ,,inica! ca-c 

parkinsonian syndrome presented b our 

[t should be emphasized, however, that P 
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inations oi tl>e central 

ance of the which are fatal in ^ 

The cause of death m - obviously circulator 

stage immediately Jio? of *e heart aesociated 

dysfunction; an “ follotved by mlnbi- 

"irorrheS 

XenSc^^— 


M 

-•'AQriWyhi 




■ ruTm ■■' Accidental electrocution 

ric si.-^aseV. 

lo licalinc pad oi iaully construe through right frontal lobe oi 

^ xi. .ote lod 

„1 dcnpcVination in central and convolutional tvhite ma er. 

due to exce-ive stimulation of the vagus endings is not known. 
The pathologic findings suggest the conclusion that the m- 
hibiiion o( the heart had been incomplete and that the tissues 
have remamed viable by a slight amount of circulation mam- 
mined bv feeble contractions from the inhibited heart for a 
cniMderable lime, probably several hours. Anoxia and suf- 
mcatiun of ihc brain tissue was a secondary cause of death. 

I'hi- mav mean that the actual time of death must have 
Imtu laUT titan frequently assumed in these cases. None of 
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the Structural lesions found in our cases are in themselves in- 
compatible with life; they are not causes of death but only 
secondary effects of the primary cause of death, indicators of 
a severe embarrassment and inadequacy of circulation that 
had existed for some time. 


TREATMENT 


The treatment is divided into three groups: (1) the treat- 
ment of acute shock, (2) the treatment of local injuries at or 
near the points of contact, and (3) the treatment of central 
nervous system damage. 

1. The treatment of acute shock consists mainly in 3 
procedures: 

(a) Artificial respiration by the prone pressure method 
should be started as soon as possible and carried out unceas- 
ingly and untiringly for eight or twelve hours, until either 
spontaneous respiration returns or livid patches and rigor 
mortis appear. 

(b) Intracardial injection of atropine and adrenalin. _ 

(c) Lumbar puncture for relief of increased intracranial 
pressure, repeated if necessary on subsequent days. 


Should the occurrence of ventricular fibrillation in human accident ai'C’ 
be confirmed, the intracardial injection of calcium chloride preceded 
tion of potassium chloride (Hooker) should be considered as therapeu ic . 

It has thus far been carried out only in dogs. The e.xact procedure is: mj 
tion of 13 cc. (per kilogram of body weight) of a ^ 

(O.S per cent potassium chloride in 0.9 per cent sodium c on e ° 

0.25 mgm. of herapin per cubic centimeter were added), follow c 
later by 10 cc. (per kilogram of body weight) of a calcium c on 
(0.023 per cent calcium chloride in 0.9 per cent sodium chlori e) , 
should then be stopped momentarily to introduce 1 cc. o ^ furihfr 

chloride into the cannula; and this should then be follower i> . 
injection of 15 cc. (per kilogram of body weieht) of the ca 

solution. ... of rfO- 

Electric countershock through the heart region, lor the re 
tricular fibriUation, has thus far been used successfully only in ov. ' 
and sheep (Ferris, Spence, King and William--). The second donti' ' 

an alternating current of 60 cycles, 3000 volts, 26 amperes ol 0,1 -cco 


2. The treatment of local injuries at or near the poin^ 
of contact should be started after respiration ^ jf. r.v 
have been restored. The burns should be treated hU - 
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Others, for example by spraying with gentian violet or by tan- 
nic acid dressings. The specific electric skin necroses should 
be treated by lanolin or petrolatum dressings. Deeper lesions 
of the subcutaneous tissues, the muscles, and the bone, in- 
cluding those of the skull, should be treated conservatively, 
at least up to four weeks after the injury. The treatment 
should consist only in protection from secondary infection by 
application of sterile dressings, which may be either dry, wet, 
or greasjL If properly protected, the necrotic areas in elec- 
trical lesions do not become infected and, therefore, there is 
no indication for removal of the apparently necrotic tissue. 
^Metallic impregnation may also give a false appearance of 
necrosis. In many cases, the lesions heal surprisingly well, 
while in other cases, in which widespread necrosis, sometimes 
of an entire extremity, occurs ultimately, the extent of the 
damage cannot be predicted until several weeks have passed 
after the injury. The only exception which necessitates radi- 
cal treatment is in case of profuse hemorrhage; ligation of 
vessels should then be done at some distance from the lesion, 
since vessels in the necrotic area are usually brittle and fri- 
able. Plastic repair should not be attempted until several 
months after the injury. 

3 . The treatment of central nervous system damage is 
not different from that of similar conditions of other etiology. 
In the acute encephalomyelitic syndrome with increased intra- 


cranial pressure repeated lumbar punctures are indicated, such 
as carried out in our Case I. In delirium and psychomotor 
excitement, supervision and sedation are necessary. Paralysis 
of the bladder vdth retention of urine (cord bladder) requires 
treatment by tidal drainage. Paralyzed or paretic limbs (flac- 
cid or spastic paralyses) should be protected from deformity 
by splints; later they should be treated by physiotherapy es- 
pecially massage, motion, galvanic and later faradic stimula 
tion. and radiant heat. The desensitized trunk or desensitizeH 
extremities should be protected from decubital ulcers bv metiV 
ukm CMC 0! the skin, proper bedding, and frequent change 
of posnton Parkinsonian tremor and rigidity may be treatS 
hy drugs of the atropine series, as in narl-incnr,- , eated 
of other eliolovx- Parkinsonian syndromes 
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THE MIGRAINE SYNDROME 

With the exception of such vague entities as “intestinal 
grippe,” “e 3 'e-strain,” and “sciatica” there is probably no more 
misused term in medicine than tliat of migraine. Because its 
diagnostic criteria vary so greatly, the many publications deal- 
ing with its cause and treatment are difficult to evaluate. For 
this reason I shall enumerate the various symptoms of migraine 
and indicate the relative diagnostic importance of each. 

In the first place, migraine is not a disease but a syndrome. 
It consists of recurrent severe headaches which are usually 
attended by nausea and vomiting, and frequently, by visual 
symptoms. The syndrome occurs against a background of 
well-being, but the family history is usually suggestive of an 
hereditary predisposition. 

Considering the symptoms in more detail, they are, in or- 
der of diagnostic importance, as follows; 

1. Recurrent headache, preferably but not necessarily 
emicranial. It may be alternating, bilateral or even geS 
zcd. However, it must be recurrent. A single exception is 

e occurrence in an occasional patient of a daily hLdache 
for prolonged periods, the so-called “migraine statL ” tt ^ 

~ 

-v:n ‘■“'’“"e are of 

LtoV-; 


CSq 
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frequently they consist of blurring, lights, or dancing spots. 
Pain in the eye, lacrimation, and photophobia are frequent. 

3. Gastro-intestinal symptoms, usually nausea and vomit- 
ing, are very frequently observed and abdominal pains may 
occur. In abdominal migraine, the gastro-intestinal symp- 
toms occur without headache. However, the diagnosis of ab- 
dominal migraine is dependent on a family history of migraine 
and also on a history of the earlier association of headaches 


and gastro-intestinal symptoms. 

4. The family history usually reveals the presence of mi- 
graine, epilepsy, or allergy in the patient’s immediate family. 

If these criteria are used, the diagnosis may be regarded 
as definite when all four are present. The symptoms may 
then be grouped in order of diagnostic significance as follo^vs. 
(1, 2, 3, or 4), (1, 2), (1, 3, 4), (1_, 4) and finally and least 
likely (1, 3). As many other conditions may for a time simu- 
late migraine, the diagnosis should always be one of exclusion. 
One should consider especially the possibility of brain tumor, 
cardiovascular and cardiorenal disease. Having exclu e 
these and other possibilities and arrived at a diagnosis 0 
migraine, it is then the physician’s duty to ascertain, if pos- 
sible, what is the underlying pathology of the particular case 
at hand. There should, therefore, be a thorough history anc 
general examination, with emphasis on nervous, endocrine, a 
lergic, psychic and gastro-intestinal factors. 

Competent observers have considered the migraine syn 
drome to be due to ocular, colonic, hepatic, gastric or duo ena 
disease, psychic maladjustment, various endocrine isor er , 
cervical tension, autonomic imbalance, and various 0 ^ 

causes. Many an observer has been able to collect a sene, 
of cases to favor his particular theory. It would aPP'f 
ever, that like the blind men and the elephant, each a - 
the problem only from his owm particular point of view. 

Observation of a large series of imselrctcd cases sugt, " • 
that the syndrome as a whole has a multiple pathogene^i.'^ 
that it mav be subdivided into various types in "'hicn one 
another pathogenesis is predominant.' In other 
lar<Te enough series of cases subjected to thoroug j, 

to! it ttffl be seen that a certain percentage ,s prmar.l; 
allergic, another ocular, etc. 
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In addition, each individual case, although falling into one 
or anoUier group, usually is itself composed of several causes, 

some pathogenic, some contributory. 

Thus the treatment of each case must vary considerably 
according to its particular pathogenesis. No hard and fast 
rule can possibly be set for the entire group. The prevention 
of attacks will in one case be accomplished through endocrine, 
in another through allergic, and in others tlirough other 
methods. Unfortunately, it is the prevention of attacks which 
causes the physician the greatest distress. Within the past 
few years we have been able to terminate or abort migraine 
headaches regardless of their presumed etiology." Even such 
periodic rehef has been a boon to physician and patient. 

Injection of ergotamine tartrate has terminated or aborted 
the migraine attack in 90 per cent of over 300 unselected cases 
presenting the migraine syndrome. Ergotamine is effective in 
only 10 per cent of nonmigraine headaches.''* Injection of the 
more recently isolated alkaloid, ergonovine, is completely ef- 
fective in less than 40 per cent of migraine cases.'* It would 
seem, therefore, that some constituent of ergotamine is spe- 
cific in relieving migraine headache regardless of the ultimate 
mechanism of the pain. As the headache is the symptom in- 
variably present in the syndrome, and as ergotamine appears 
to be specific for its relief, it may be presumed that there is 
in all cases of migraine a common mechanism productive of 
the headache. Therefore, study of the action of ergotamine 
might be expected to reveal the mechanism of the migraine 
headache. 


Headache is an entirely subjective phenomenon. When a 
patient states that he has a headache, there is no sure way by 
which the physician may determine whether his pain is or- 
ganic or hysterical, or indeed whether he has any pain what- 
soever. The experienced physician may form an opinion with 
regard to the presence and severity of the patient’s complaint 
but m the final analysis he must rely upon the patient’s state- 
ment For diis reason, obserrmtions in human beings are un- 
usually complicated and animal experiments are impossible 
\\ e do not yet know the final mechanism which produces 
‘v\ However, recent observations by 

wkcnng. Wolfi. Clarke, and others on the headache which 
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follows the intravenous administration of histamine have given 
us a good deal of understanding of this particular type of 
headache. 

The headache produced by histamine is due to stimulation 
of the periarterial plexus surrounding the branches of the 
middle meningeal and temporal arteries. This stimulation is 
produced by the arterial pulse acting through an atonic vessel 
wall which has been relaxed and dilated by histamine. 

Wolff and his associates** have sho^vn that ergotamine acts 
as a vasoconstrictor on the branches of the external carotid 
arteries (middle meningeal, temporal, etc.). They have also 
shown that this constriction is synchronous with relief of t e 
migraine headache. The effect of the drug upon the interna 
carotid arteries is variable and unrelated to the relief afforc ec . 
Ligation of either the middle meningeal or the temporal ar- 
tery has afforded permanent relief from migraine attacks m the 
few cases in which it has so far been performed. ^ f 
therefore, probable that the headache of migraine is proclucec 
by hypotonic arterial dilation of the branches of the ex erna 
carotid arteries similar to the dilatation which follows m n 
venous injection of histamine. The effect of histamine is pre- 
sumably many times greater than that which occurs durin - 
migraine headache, and ergotamine is not capable o_ p 
ing enough constriction of these arteries in a histamin 

ache” to relieve the pain. _ nism 

As yet, we have no information concerning le m ‘ . 

which may cause such a dilation in migraine. Quite proL > 
different mechanisms are present in the different yP = 
graine, each of which results in the v^odilation descr.betl^^^^ 

As stated, treatment of the individual atta - ^ ^ 

found most effective by means of ergotamine t^^ate 
gen). Treatment should be instituted as early as P 
fach attack, preferably during the „r 

Emphatically, the use of this drug exerts "O P™P^- 
preventive effect. Results are most rapid and 
bv the parenteral administration of 0.2o to O.d ‘ , 

bkg most rapid after intravenous -jec uon n uh.ch 
0 ’5 mg. should always be used a^ an initial ,. p..-- 

subcutaneous and intramuscular r«l- 

effective. If parenteral administration i.' -ucce.. 
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ministration should always be tried. This consists of the ad- 
ministration of 5 mg. by mouth followed by 2 mg. per ' 

necessar^s until a total of 11 mg. has been given. The tablets 
may be utilized sublingually, using slightly smaller doses. It 
the' desired result is not obtained by oral medication, recourse 
must be had to the parenteral route. Not more than 0.5 mg. 
should be given at an}' one injection, nor more than 11 mg. b\ 
mouth in twenty-four hours. So far, in my experience, as 
many as two injections (1 mg.) or 20 mg. by mouth may be 
given each week for long periods of time without untoward 
results.® Patients having less obstinate attacks may obtain 
relief from ergonovine taken in the same manner but in 
amounts half as large. 

The use of the drug is contraindicated in coronary, oblitera- 
tive vascular, or hepatic disease, acute infection and possible 
h}'povitaminosis. The accidents reported in the literature as 
following the use of ergotamine have been due in all cases to 
a disregard of the above precautions. 

The use of the drug may and usually does produce un- 
pleasant symptoms, which should, however, not alarm the pa- 
tient or physician. These are in order of frequency: nausea 
and vomiting, numbness and tingling of the extremities, mus- 
cle pains, fatigue, and substernal oppression. The gastric 
si'mptoms may be ameliorated by simultaneous administration 
of atropine sulfate, Vieo grain; the pains and paresthesias, by 
massage or exercise. 

The use of calcium alone may decrease the frequency of 
attacks. Psychologic readjustment is always helpful but rarely 
curative. Recourse to blood vessel operations may be rec- 
ommended in the severe or localized types. Other treatments 
aiming at the prevention of attacks must be based upon de- 
termination of the predominant patholog}'. Excellent results 
have been reported by allergists, gastro-enterologists, and 
endocrinologists. It cannot, however, be too strongly empha- 
sized that each patient presents a problem varying in many 
respects from every other patient and preventive treatment 
must therefore be conducted upon an individual basis 

Oliver Wendell Holmes once said, “If I nnshed to show a 
student the difnculties of getting at truth from medical experi- 
'■nre. 1 nould give him the histor}' of epilepsv to read ” I 
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should like to add that if I wished to show a student the diffi- 
culties of medical practice I should give him a headache to 
treat. 
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DIAGNOSIS AND TREATMENT OF M^;NIEEE’S DISEASE 

The symptom-complex of Meniere’s disease, a condition 
first described in 1861, occurs in medicine as a not too infre- 
quent problem for diagnosis and treatment. No additions have 
been made to the cardinal symptoms as first described, con- 
sisting of the sudden occurrence of violent attacks of vertigo 
with associated nausea and vomiting. Deafness and tinnitus 
in one ear may precede or follow the attacks. The attacks are 
so suddenly severe that patients are “struck down,” and walk- 
ing without aid is usually impossible. This apsect of the dis- 
ease is a potent factor in differentiating it from episodes of 
mere lightheadedness and of toxic vertigo. 

The pathologic basis for the disease was described orig- 
inally as a hemorrhagic exudation into the labyrinth. At the 
present time there is great , doubt as to the etiology of the 
condition, there being insufficient basis for conclusively at- 
tributing the condition to a change in any part of the auditory 
tract. The two most recent etiologic concepts, although quite 
different in their focus point, attribute Meniere’s syndrome to 
abnormal structural changes adjacent to the eighth nerve, 
rausing irritative pressure on one hand, or a local tissue affin- 
ity or sensitivity to sodium on the other. The frequency with 
which unilateral obstruction of the eustachian tube has been 
nnphasized as the cause of this disease may be based upon 
incorreci diagnoses. Vacuum states in the inner ear from 
blocked eustachian tubes may produce ear noises and mild 
veruco but not true Meniere’s s\Tnptomatolo£jL When a diag- 
noMs of Meniere's disease has been made R is implied that a 
Miehil otologic examination has excluded all acute or chronic 
muldlc or inner ear diseases or involvement of the eustachian 
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tube. It also implies that a careful neurologic examination, 
including a roentgenologic examination of the skull, has elimi- 
nated intracranial disease, either inflammatory, vascular or 
tumorous. 

The present-day approach to the satisfactory alleviation 
of the symptoms of Meniere’s disease may be either medical 
or surgical. 

In 1930 Muck^ reported good results in five patients treated 
by administration of a strict, meatless diet. Dedering,* in 
1931, reported that water retention took place in patients with 
Meniere’s disease, as evidenced by the presence of oliguria 
and subcutaneous edema. Measures aimed at the prevention 
of water storage, such as a reduced water intake, together with 
massage, seemed beneficial. This observation played a part 
in the evolvement of the Furstenberg treatment. Ohnsell,'"’ in 
1931, reported improvement in 4 cases after giving vitamin C. 
He deduced a relationship of Meniere’s syndrome to scurvy. 
Apparently he overlooked the diuretic effect of vitamin C. 
Koch and Rothman'* (1933) used a diet high in fat, with re- 
stricted salt and meat intake, with success. Allergy as a basis 
for Meniere’s disease was expressed by YandelF in a case re- 
port in which he established a relationship with orris root 
sensitization. Morgan and Baumgartner® (1934) obtained an 
excellent result in Meniere’s disease following cervical gang- 
lionectomy. Foldes’^ (1935) compared Meniere’s disease to 
such conditions as epilepsy, eclampsia, migraine, bronchial 
asthma and gout, which he attributed to temporary retention 
of water and mineral. The attacks ceased when the retained 
liquids disappeared from the respective organ. His treatment 
consisted of antiretentional measures, low protein diet, and 
quinine sulfate. 

The medical management giving most promise at the pre.-- 
ent time is that described by Furstenberg,® which consists oi 
administration of a sodium-poor diet, the avoidance of salt, 
and the administration of 6 to 8 Gm. of ammonium chlork e 
a da}”^ for three days mth two days off. This regime can t 
continued for months \Hthout apparent ill effects. It is e.-j.^en 
rial at the time of submitting this regime, that the patient 
have as thorough an understanding of the disease and its treat- 
ment as an individual who succc-ssfully treats hF .-c’-ere 
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diabetes. In many instances success or failure has depended 
upon time spent in training the patient as to the ^Yhy and 
wherefore of tlie treatment. Brown'’ (1937) has verified the 
benefits of this plan of treatment. 

If after meticulously following such a regime, relief is not 
obtained and the sjnnptoms remain severe enough to prevent 
work, the patient should be referred to the neurosurgeon for 
treatment. The surgical maneuver consists of sectioning the 
entire eighth nerve if deafness is present; if not, the part of 
the eighth nerve to the vestibular portion is severed, leaving 
the fibers to the cochlea intact. The surgical approach will 
not be given in detail. This information will be found in the 
writings of Dandy. 

As this paper is intended to emphasize the medical man- 
agement of this disease, suffice it to say that at the Lahey 
Clinic up to June, 1937, 8 patients were operated on for 
Meniere’s disease by section of the eighth nerve. No mortal- 
ity occurred. Of these, 7 obtained complete alleviation of 
their attacks of vertigo. The explanation for failure to obtain 
relief in 1 case was attributed to incorrect diagnosis or too 
long-standing disease. 


SURVEY OF PATIENTS TREATED MEDICALLY 

Eighteen patients were placed on medical management, 
consisting of the plan of Furstenberg. Eight of the group 
were men and 11, women. The average age was forty-nine 
years, with the range of ages from twenty-nine to sixty years- 
9 patients were between fifty and sixty years of age. All of 
these patients met the outstanding requirement for a diagnosis 
of i^Ieniere’s disease, that is, recurring attacks of severe ver- 
tigo usually with associated nausea and vomiting and associ- 
ated ear symptoms. 

Duration of symptoms varied from one month to twelve 
years. In 4 cases it was less than six months, in 2 cases the 
duration was not stated, and in the remaining 12 cases thp 
a\-orage was slightly less than six years. ^ 

The attacks occurred at variable intervals 

C.P..OU,. P3tic„,s have had a short 
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taking the form of a feeling of uncertainty or unsteadiness. 
The duration of these attacks of upheaval of equilibrium 
varied froin a few minutes to as long as four days. The usual 
length of time was several hours, with a period of profound 
prostration lasting several days, usually in direct relation to 
the duration of the attack. Eleven of the patients had severe 
nausea and vomiting, the remaining 8 only mild gastric 
symptoms. 

Thirteen patients had S 5 nnptoms referable to one or both 
ears. These symptoms were chiefly buzzing, roaring and deaf- 
ness. They preceded or had their onset at the time of the 
first attacks of dizziness. The buzzing, which at first is inter- 
mittent, frequently became permanent. Once the deafness 
started it usually progressed slowly until complete loss of hear- 
ing occurred. 

The examination of the ears did not reveal objective 
changes. Of 15 cases in which careful hearing tests were made, 
12 patients were found to have varying degrees of deafness of 
the nerve deafness type. In many patients the deafness was 
bilateral by test, not of the same degree, although the patient 
was aware of the change only in one ear. 

The physical examination was surprisingly void of sys- 
temic disease. The occurrence of vascular disease with its 
various manifestations was not noteworthy. Hypertension was 
noted in only 1 patient. These findings seem to take IVfeniere s 
syndrome out of the realm of degenerative disease and make 
it a metabolic or functional disease. No changes of signifi- 
cance were recorded in the routine laboratory studies, which 
included erythrocyte and leukocyte counts, differential blood 
count, urine analysis and test for syphilis. 

RESULTS OF MEDICAL TREATMENT 

The regime of Furstenberg was used in treating the.-c IS 
patients. It is to be noted that these were out-patienb an|^ 
'naturally treatment could not be controlled as well as y.it 
Furstenberg’s patients who were hospitalized for thirty av> 
under careful medical observation. Twelve of the IS patient 
obtained complete relief of the acute attacks. Of ' 

patients still had annoying ear noises. The duration o -e 
disease varied from one month to twelve years, the averag' 
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being six years. The period of observation after starting the 
diet was as long as fourteen months and as brief as one month, 
the average being only five months. Two of the patients had 
foci removed: 1, tonsils, and the other abscessed teeth. Of 
considerable interest was the fact that 1 patient had a recur- 
rence when the diet was not adhered to and another could pre- 
cipitate an attack bj^ eating salted peanuts. One patient was 
so systemically benefited that there was a gain of 8 pounds. 

Two patients obtained only partial relief after being on the 
regime one month and one year, respectively. Four patients 
were not relieved by the program of treatment. It seems sig- 
nificant that 12 patients were so distinctly aided, this over- 
shadowing the 6 who were partially or not benefited, since 
mistakes or lack of faithfulness in home management are likely 
to be manifold. Many patients have continued to carry out 
the treatment, thus evidencing their utter satisfaction with this 
form of management. This fact speaks well for this type of 
therapy. 

SUMMARY 

The diagnosis of Meniere’s syndrome is based on the pres- 
ence of certain cardinal symptoms occurring in patients in 
whom obvious middle and internal ear pathology has been 
excluded. Although the pathology of this condition stiU re- 
mains obscure, benefit can be obtained in most cases by the 
use of the low sodium diet regime as outlined by Furstenberg. 
Twelve patients out of 18 here reported obtained complete re- 
lief of their incapacitating symptoms. If failure is met under 
medical measures surgery offers great possibility for relief. 
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THE DIFFERENTIAL DIAGNOSIS OF PULMONARY 
TUBERCULOSIS 


Much progress has been made in the certainty with which 
pulmonary tuberculosis can be recognized clinically. This is 
due to developments in the field of roentgenology. Extensive 
application of the x-ray in chest conditions has led to an appre- 
ciation of its importance in the detection of early tuberculosis 
and made it apparent that there are serious limitations in 
the reliance alone on the history and physical examination in 
the diagnosis of the disease. 

In the diagnosis of pulmonary tuberculosis tbe following 
important from the point of view of the 


for ^ to tuberculosis in the family or other opportunity 

A history of hemoptysis out of a clear sky, or when cough 
' nd scanty expectoration alone cloud it is esDeciallv c ^ 

m this group are uncommon. They have in ' T 
tbe diminishing frequency of tuberculosl and f ^ 
dence of other causes. The exceptions are for 
due to malignant disease. This is usualll ^ f 
•>t times of pulmonar\' origin. In rare fn^t ^'^tmchial and 
'' ‘"'t'tti symptom of bronchiectasis hemoptysis 

eulous or anthracotic glands into the air^ ^”her- 

the trachea and bronclii. In certain "iT'hilis 

or Disto„:a riugcri may be a Suse "^^inococcus 
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Equal in importance to hemoptysis out of a clear sky in 
suggesting tuberculosis is primary pleurisy with or without an 
effusion. Here also malignant disease is the most common 
cause of confusion. A malignant process primary in the bron- 
chi or lung may be unattended with other significant symptoms 
than those arising from extension of the growth to the pleura. 
In rare instances a new growth is primary in the pleura. 
Pleural effusion when it occurs as a consequence of malignant 
disease is usually bloody. Examination of the sediment after 
fixation, section and staining may permit a diagnosis. Latent 
thrombophlebitis, pulmonary embolism and infarction may 
also be the cause of an apparently primary pleurisy, if such 
other symptoms as dyspnea and pain in the side are absent. 
Bloody expectoration after operation, delivery or trauma 
should suggest the possibility of infarction. 

The evolution and grouping of symptoms are important in 
the differentiation of tuberculous and nontuberculous lesions. 
In the discussion of the clinical aspects primary pulmonary 


tuberculosis may first be considered. 

Primary, or first infection tuberculosis, is most commonly 
observed in children, but may also occur in adults. The dis- 
ease, unlike that arising as a secondary infection, is not com- 
monly confined to the apical or subapical region, but may be 
at any part of the lung as diffuse or nodular lesions and b 
associated with tracheobronchial glandular enlargement. Tu- 


bercle bacilli can usually be demonstrated in the sputum or 
the stomach contents. The onset is insidious. Cough with 
or without expectoration and fever are usually present. I he 
tuberculin test is positive and leukocytosis is absent. Resolu- 
tion is slow^, leaving calcified areas and fibrosis in the lung 


and calcified tracheobronchial lymph glands. 

The principal difficulty in the diagnosis of first infection 
pulmonary’- tuberculosis is its distinction from acute broncho 
pneumonia and lobar pneumonia. In these conditions, ho., 
ever, the onset is likely to be stormy. The tuberculin test m 
children may’ be negative. Tubercle bacilli are absent in t - 
sputum and gastric contents, and leukocytosis is usually pre^ 
ent. In favorable cases, resolution is relatively rapid in no..^ 
tuberculous pneumonia. Calcification does not take place i-- 


the involved regions. 
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Of secondarj’^ infections with the tubercle bacillus that form 
kno^\^l as acute pneumonic phthisis, or acute tuberculous 
pneumonia, is fortunately rare. Its differentiation from acute 
pneumococcus pneumonia is of special importance because 0 
the desirability of early specific antiserum therapy in certain 
U’pes of pneumococcus pneumonia. There are in general sig- 
nificant differences in the two types of infection, but it is at 
times difficult to distinguish the one from the other early in 
the course of the illness. In contrast to acute tuberculous 
pneumonia the pneumococcus infections usually occur in pre- 
viously healthy indi\nduals. The onset is commonly more ex- 
plosive with shaking chill, rapid elevation of temperature, 
cough ^Yith tenacious, rusty sputum and pain in the chest. 
This t 3 q 3 ical complex of initial symptoms is more common 
with pneumonia due to Type I or II pneumococcus than other 
t3pes, and the finding of these types in the sputum speaks for 
pneumococcus pneumonia. The initial complex of symptoms 
is less often typical wnth pneumonia due to types of pneumo- 
cocci above Type III, and the differentiation from tuberculosis 
may in consequence present greater difficulty. The onset of 
acute tuberculous pneumonia is, however, less likely to be ex- 
plosive. Chill and pain are less common. Rusty sputum may 
occur, but greenish expectoration is more often observed. 
Frank hemoptysis may be an initial symptom. Pallor rather 
than cyanosis, greater irregularity in the temperature fluctua- 
tions. remittent or intermittent fever, failure to become afeb- 
rile at the expected time, absence of leukocytosis and physical 
and .r-ray evidence of apical or subapical involvement in addi- 
tion lo consolidation elsewhere are suggestive features. In all 
cases of pneumonia the sputum should be investigated, both 
for tubercle bacilli and pneumococci. If pneumococci are 
present, their t3pe should be determined. With acute tuber- 
culous pneumonia, tubercle bacilli are usually present in the 
expectoration. 


l adure to make an early diagnosis of the common or 
rhiomc ulcerative form of pulnionar3' tuberculosis is largelv 
•fi'y to a long, latent interval during which there are no sig- 

"i e i? err””'' During this period the 

o t.iM can be rerogn.zed only by .r-ray examination. A con- 

'u.c.abk- proportion of patients in the earlv stages of the dis- 
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ease may be expected in the investigation of family and other 
contacts. 

As the pulmonary tuberculosis progresses beyond the latent 
period, a fairly uniform evolution and grouping of symptoms 
may be expected. The earliest symptom of pulmonary tuber- 
culosis which has passed beyond the symptomless stage is likely 
to be cough. The cough is at first dry and after a variable 
period productive of at first scanty and mucoid and later muco- 
purulent sputum. Such other symptoms as fever, night-sweats, 
malaise, anorexia, loss of weight and strength and elevated 
pulse may be present in actively progressing lesions. Dyspnea 
is usually a late and relatively insignificant manifestation. 
Pain is often absent. When present it is usually of a du 


aching character. 

Owing to the variability of the symptoms, almost any^ o 
the more chronic types of pulmonary disturbances may sirn 
ulate tuberculosis, but the manifestations may depart su 
ficiently in the order of their appearance from those with tuber- 
culosis to be suggestive. Space does not permit full discussion 
of the matter, but the following may be taken as examples. _ 

One of the most common sources of error is the con usio 
of bronchial tumor with tuberculosis. The symptoms 
much the same in the two conditions, with cough at rs , 'v 
dry and later with mucoid and mucopurulent sputum, not - 
frequently blood-streaked or frankly bloody, --^t times, wi 
bronchial tumor hemoptysis is an initial symptorn and re • 
at varying periods with complete freedom from 
tervening symptoms. In cases in which there is o ^ 
of a large bronchus, dyspnea may be an ear y 
wheezing may be noted especially when lying on the < 
side. Elevation of temperature not infrequently 
the trapping of infection beyond the bronchial 

Night-sweats are usually absent and w, ncr'ea-^- 

be present. .r-Ray examination fails to show mottle 

of densitv in the subapical region. 

It should be appreciated that with bronchia 
bronchial obstruction occurs, physical and .r-ra> _ 
mav be negative. For the determination of 
bronchial obstruction, further investigation mu.-t 
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and in selected cases resort must be made to bronchoscopic 
examination and removal of tissue for biopsy. 

Bronchiectasis ma}^ also be confused with tuberculosis, 
especially in cases with hemoptysis. Profuse bleeding is not 
uncommon, but is rarely an initial symptom. In the distinc- 
tion of bronchiectasis from tuberculosis, an offensive odor to 
the sputum, repeated failure to demonstrate tubercle bacilli 
in the sputum, .r-ra}'’ evidence of dilated bronchi at the bases 
and absence of subapical involvement are important. 

In these two conditions, bronchial tumor and bronchiec- 
tasis, the confusion wdth tuberculosis is most likely to occur in 
cases in which the investigation falls short of completion by 
the omission of .r-ray examination. 

Physical signs are far less valuable than the .v-ray in the 
recognition of pulmonary tuberculosis and its distinction from 
other diseases. Inevitable failures in the detection of pulmo- 
nary lesions and the interpretation of their nature are not un- 
common in spite of the greatest care and experience in the per- 
formance of physical examination when reliance is placed on 
this method alone. 

Physical signs may be absent with early active or with in- 
dolent and deep-seated tuberculous lesions. In cases with 
topical symptoms, the persistent presence of moist rales at the 
apical or subapical regions and negative findings elsewhere are 
suggestive of pulmonary tuberculosis, but may be due to other 
causes and cannot be accorded equal importance in diagnosis 
to the finding of .r-ray densities similarly placed and consistent 
in appearance with pulmonary tuberculosis. 

Much reliance can be placed on physical signs in the 
detection of large areas of consolidation and considerable 
amounts of pleural fluid or air. Small areas of consolidation, 
however. ma\- not be detectable by physical examination, and 
are especially likely to be missed when deep-seated. Tumors 
cy.ns and deep-seated abscesses may give no significant phys- 
ical signs. Small accumulations of air in the pleural sac are 
mc.apable of detection as such by physical signs and cannot ' 
be distinguished from obstruction emphvsema without v-rav 
examination. ' ‘ 


In the diagnosis of obstruction atelectasis such phvsica 
^len. a. dulness. diminished or absent breathing, without bron 
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chial breathing, diminished voice without egophony, and di- 
minished tactile fremitus are significant, but are present also 
with such other conditions as tumor, cyst, unevacuated abscess 
and the elevated diaphragm. Here also the a;-ray may be in- 
dispensable in differential diagnosis. So far as atelectasis is 
concerned, though the a;-ray is important in establishing its 
presence, it cannot be expected alone to furnish evidence suf- 
ficient to determine whether the afferent bronchus is open or 
closed. Physical signs may here be of great assistance pro- 
vided the collapsed area is of sufficient size. In the presence, 
for example, of collapse involving one of the four larger o es, 
bronchial breathing, increase of voice, whisper and tacti e 
fremitus may be taken to indicate the presence of an open 
bronchus. When the m.iddle lobe is involved, however, owing 
to its small size the patency of the afferent^ bronchus may e 
determined only by bronchoscopic examination. In genera 
may be said that physical signs are of great assistance in cas 
with atelectasis of one of the large lobes of the ring m 
decision regarding bronchoscopy or its repetition. 

The differential diagnosis may be discussed in conn 
with such special investigations as sputum examination, 

white count and tuberculin. ^ OThercle 

The desirability of examination of the sputum for 
bacilli in all pulmonary infections should be ‘ 

appreciated. The odor of the sputum .s of some d aBnmMC 
value. It is usually odorless with uncomplicated P 
tuberculosis, stale or musty in about orie ha o 
bronchiectasis, and foul with few exceptions 

The usual absence of leukocytosis with uncomp ‘ ^ 

monary tuberculosis makes the white ° , infec- 

the distinction between tuberculous and nontubercul . 

Tuberculin is of value in differential 
tuberculosis in difficult cases. In cases m w ic ^ 
cutaneous tuberculin test is negative wath ;,ppption^ 

to and including 1 mg., tuberculosis can with rare exccf 

The diagnostic importance of positive 2 

m JshL as”age advance, oiving .0 l''' mh- 

reaction to tuberculin in the older age group... 
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culin tests be taken to mean tliat infection with the tu- 
bercle bacillus is present somewhere in the body and not 
necessarily in the limg. Such tests can be interpreted only by 
taking into consideration other aspects of the case and espe- 
cially the x-ra}’- examination of the lungs. 

The .r-ray is indispensable in the recognition of pulmonary 
tuberculosis at an early stage of the disease. Fine or coarse 
mottled increase of density above the anterior portion of the 
third rib is seldom due to other causes. In cases in which the 
clinical aspects and tlie .r-ray findings are both consistent with 
pulmonary tuberculosis tlie diagnosis can be made with little 
chance of error. In doubtful cases, repetition of the .x-ray at 
trequent intervals is of assistance in the decision, as the shad- 
ows due to tuberculosis change only slowly or not at aU and 
nontuberculous areas may disappear. 

While it may be impossible to differentiate bronchial tumor 

rom pulmonary tuberculosis by the history and physical siens 

UiL"'’'?' important evidence for or against 

pre e^^S s establishinffte 

presence of bronchostenosis. Inasmuch, however as Dulmn 

naty tuberculosis may be complicated by bronchial oLtruc- ' 

of ti.c SrSn! “t”' 

It IS important to appreciate that in selected 

at the end of full ex-piration. mspiration 

!" ''-0 

1> lo be regarded as important evidenr^ 

tuberculosis. Thoufrh comnlptP r adult type 

h^-s tlie chance is small that nulmnna disease, neverthe- 

"-y mfocion i. preJn. - a secon- 

" ■ opd pa"srattrora: 
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diaphragm on the side of the lesion, increased excursion of 
the diaphragm on the opposite side and displacement of the 
heart and mediastinum toward this side. Though physical 
signs may be the same with pneumothorax and wtli obstruc- 
tion emphysema, the two conditions are readily differentiated 
by a:-ray examination. 

With obstruction atelectasis involving one lobe, the x-ray 
findings comprise changes due to the collapse itself and to 
disturbances in neighboring regions. With respect to the in 
volved region, an area of lobar collapse is seen in the :r-ray 
as a dense homogeneous shadow with sharply defined bor ers. 
The site and contour of the collapsed area, together with sue 
secondary changes as displacement and inspiratory dislocation 
of the heart and mediastinum toward the affected si e, nar 
rowing of the lung field and intercostal spaces, dowm 
inclination of the ribs and elevation and diminished ° 

the diaphragm present an appearance not likely to be con i 


with other conditions. _ 

As already noted, in the differentiation of 
berculosi from bronchiectasis, x-ray evidence 0 1 a 

chi at the bases and absence of subapical^ the 

importance. It is usually impossible definitely to esU h 
presence of dilated bronchi by a:-ray, however, withou r - 
to the instillation of lipiodol into the involved •’eg'®" 
evacuation of purulent material. Cylindrical dilate _ 

then appear as finger-like processes " .'S"nchi- 

mal bronchi in the involved region. Nontubercii ^ 
ectasis is prevailingly basal and without subapical chan„ 

characteristic of tuberculosis. _ j. 

The differentiation of tuberculosis from lun„ . • • 

ordinarily difficult. With abscess there is 
onset following operation on the upper '■e=P>‘’a - ^.^.,mination 

sputum is almost always of foul odor. On . < jncre:L<<l 

lung abscess is likely to show as a e * ‘ 

density at the periphery of the affected ^ ^ ,,ercu- 

ance and fluid level. The sputum is rarelv f u 
losis. the subapical region is likely to be m ‘ , in- 

if present, are likely to be in this at ti.* 

stances, however, of tuberculous . jh,. .ji-ea-. 

apices in cases without .r-ray change^ .ugge.tne 
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at the apical or subapical regions. Absence of foul odor to the 
sputum in such cases should raise the suspicion of tubercu- 
losis and this suspicion may be confirmed by the finding of 
tubercle bacilli in the sputum. 

In the differential diagnosis of pulmonary tuberculosis 
from the conditions with which it may be confused, the ex- 
aminations already discussed will ordinarily suffice. In chronic 
cases in which the evidences suggest the presence of broncho- 
stenosis it is desirable in selected cases to pursue the inves- 
tigation further by resort to bronchoscopy \vithout which it 
may be impossible to determine the nature of the obstruction. 
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• Use in SuRGERr. PERNiaous Anemia, and Hyperthyroidism. 

introduction to the treatment of 
diabetics with protamine zinc insulin we oresent 

panyng ub.e (Table 1 ,. This table r„rrt“aL»t" 

TABLE I 

Diabetics to,er Observation at George F r., r- 
Jaiiuar>’31, 1938 


1 Sex. 


M. 

r 

M. 

!' 

r. 

M. 

r 

r 

r 

1 

1 ' 

r. 

M 

r 


■ i oSrs, |n=»?in| 

' years ' tospital. ^Reg. 

'■ — 1 I ’ me. 


12.0 


69 I 


62 


Complications. 

_ l-^putationt oes. 

I Amputation toe. 


18.6 


Ui] ! Amputation toe. 






! Xone 

5S 

5 

3 1 

44 j i 

59 

3 

U.l 

T 

M, 

* 

20.1 

-'3 , r 


45 .5 
(>i< . S 

55 5 

(.f 4 

5: .0 
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TABLE 1—Cottlinued 


Case. 

Sex. 

Age. 

years. 

Duration 
of diabetes, 
years. 

Days in 
hospital. 

Insulin, 

1- Complications. 

IS 

M. 

59.8 

15.6 

20 


Coronary occlusion. Galktones. 

16 

F. 

78.0 

2.6 

20 


Hypertrophic arthritis. 

17 

M. 

45.9 

1.3 

19 

None. 

Urethral stricture. 

18 

M. 

64.1 

2.0 

17 

None. 

iKnm 

19 

F. 

27.9 

9,1 

17 

18 


20 

F. 

60.9 

9.4 

17 

[D 


21 

F. 

54.4 

0.9 

15 


Amputation toe. 

22 

F. 

18.3 

15.0 

13 

16 [48] 

Appendectomy. 

23 

F. 

58.8 

1.1 

12 

[32] 

Amputation finger. 

24 

M. 

25.6 

10.6 

11 

10 [ 44 ] 

Appendectomy. 

25 


62.9 

1.5 

11 


1 Amputation thigh. 

26 

F. 

66.3 

1.8 

10 

[ 2 ^ 

Colitis. 

27 

M. 

60.0 

7.0 

9 

[ 2 ^ j 

Coronary occlusion 

28 

F. 

61,3 

0.2 

9 

16 

Chronic cystitis. 

29 

M. 

72.3 

9.9 

9 

[U] 

Amputation tliigh. 

30 

M. 

65.5 

15.0 

7 

dU 


31 

F. 

57.7 

8.5 

7 

8 [53 ( 

Dsteomyelitis. 

32 

F. 

70.7 

11.6 

7 

6 [36] ( 

Cystitis. Infection leg. 

33 

F. 

48.6 

1.7 

7 


^ntxr. Ponhysterectomy. 

34 

F. 

59.9 

8.0 

7 

20 |( 

toiler adenomatous. 

35 

F. 

52.2 

1.7 

6 

10 [ 3 ^ jl 

'elon. - 

36 

M. 

19.9 

0.2 

5 




37 

F. 

50.6 1 

19.6 

5 

Tsj c 

>3teomyelitis. 

38 1 F. 1 

13.7 1 

5.6 

5 

32 111 

. 

39 ! 

^"4 

54.2 1 

0.3 

5 

12 


40 

F. 1 

23.3 1 

7.1 ! 

5 

20 58; IFrost-bitc toe. 

“ r 

41 ' 

^mTT 

47.3 1 

11.6 ! 

5 

18 44' 1 Diabetic coma. 

42 


39.9 

15.0 

5 

18 44 


43 


13.3 

11.6 

4 

16 U[ 


44 

F. 1 

55.0 

10.7 ' 

4 



45 

F. 

57.1 

22.1 

3 

48 sT 1 


46 

M. 

63.4 

25.9 

3 

10 IT 1 


47 

M. 

6S.8 

9.2 

3 

3sone. Papilio.m.a 

48 

M. 

63.9 

5 2 

3 

10 20 Cy 

StitJi. 

49 

F. 

22.3 

9 9 

3 30 80 St 


SO 

M. 

52.2 

6 6 

3 16 56^ 


51 

M. 

49.1 

I 9 

3 

16^ 

__ - 


p 

64 3 

7 7 

3 

20 t y. 




_ _ — . — 
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TABLE 1 — Coniittued 


Case. 

Sex. ^ 

Ape, ! 
5 ’ears. 

Duration 
of diabetes, 
years. 

Days in 1 
hospital. 

Insulin. 

R,^.Prc.an.- 

Complications. 

53 

M. 

53.1 

4.5 

2 

HE 


54 

F. 

55.9 

3.6 

2 

5 

Cardiac decompensation. 

55 

F. 

37.1 

10.2 

2 

[ 34 ] 

Gastric ulcer. 

56 

M. 

14.6 

10.0 

2 

12 [ 52 ] 

Fncumonia. 

57 

F. 

56.8 

0.2 

1 

None. 

Paronychia finger. 

58 

F. 

25.9 

6.5 

1 

None. 


59 

M. 

43.4 

1.6 


15 


60 

M. 

62.6 

S.9 


None 

Neuritis. 

61 

F. 

56.4 

15.5 


56 

Neuritis. 

62 

F. 

12.0 

3.0 

579 

6 j36] 


63 

F. 

12.8 

1.5 

485 

12 dg 


64 

M. 

1 12.0 

5.0 

316 

6 (H] 


65 

, M. 

8.0 

6.0 

579 

4 [ 3 ^ 


66 

F. 

8.6 

2.3 

518 

12 

^ — 

67 

M, 

11.5 

10.4 

1 396 

du 

Dwarfism. 

68 

F. 

10 5 

9.2 

248 

18 [toI 

Dwarfism. 

69 

F. 

11.6 

5,5 

IS 

10 dJi 


70 

F. 

6.0 

' 2.0 

208 

( 22 ] 


Tl 

72 

F. 

12.9 

9.5 

25 

12 dJi 

Pretubercular. 

F. 

7.5 

1.4 

518 

HE 

- 


M. 

7,3 

1.3 

274 

HE 1 ^ 


M. 

12.0 

1.0 

1 244 

[ 2 ^ IPretubercular. 


M. 

16 6 

12.6 

’ 883 

22 [76] 

iDwarfism. 


*1' ” Deaconess Hos 

Januars 31 1938 ofSe 

Phal acre Ve!, but M-- deaconess Ho^ 

Paticna who had been at ae"?lSc”for tw^'"d” 

"<P M children at tS Pre7dera« P e . of 

"ith protamine insulin but it happened S°™,v 
aas tor various purposes werXal "‘““I 

'Psulm and therefore we have taken^arph™"* ™*’’ regular 
cuslomara- doses of rcmtiar and proto the 

5 cWldren usuallv emptoved '^Wch these 

5; t^o^'coX^'rSrs 

- preS-Sot: 
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At the Prendergast Preventorium 9 of the 14 patients used 
regular and protamine insulin and the remaining 5 protamine 
alone. The average total daily quantity of insulin for the 65 
patients receiving it was 38 units. The average quantity of 
protamine insulin for 31 taking it alone was 20 units and the 
average division of regular and protamine insulin for those us- 
ing both varieties before breakfast was 15 units of regular and 
42 units of protamine insulin. In all instances protamine in- 
sulin was given exclusively before breakfast and this holds for 
cases in which both regular and protamine insulin were em- 
ployed. In a very few patients supplementary doses of regular 
insulin were given later in the day because of various com- 
plications. 

Our diabetic patients under observation at the Deaconess 
Hospital and Prendergast Preventorium present a cross sec- 
tion of diabetics generally. Thus, 28 were males and ^ 
males. The youngest was six and the oldest seventy-eig t 
years. The average age was 43.6 and the mean age was S • 
The duration of the diabetes varied from a few months to 25..^ 
years. The average duration was 7.4 years and the mean dur- 


ation 7.0 years. , 

The diet of the patients varied considerably. Thus, m 
carbohydrate ranged between 65 and 249 Gm., the average 
being 147. The protein varied from 39 to 120 Gm., the av 
age being 69 and the fat from 49 to 130 Gm., the average being 
87 Gm. These figures apply to the patients in the “ 

Hospital proper. The children received more food an 
average carbohydrate was 199, protein 83, fat 94 Gm. 

Complications were the rule. Thus, there were 3 , 

- cases. The overwhelming proportion of these ^ 

of the lower extremities. Five of the number had 
amputation of the thigh or leg and 8 of one or more = 
toes. Four were under treatment for osteomyelitis p " 
tions of the feet. There were two cases with a 
one with gangrene and one with osteomyelitis. >P 
ism with operation was represented by one patie 
other patient was under treatment awaiting opera ^ ^ ^ 

omatous gaiter. One patient had a 
been operated upon for cancer of the uterus, 
recovering from appendectomies. Three paticnb 
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Stones, of whom one had been operated upon. A single patient 
had plastic operation for an ureteral anomaly. Neuritis, coro- 
nary occlusion, h^^pertrophic arthritis of extreme degree, co 1 - 
tis, cystitis w'ere also represented but it was notable that 
diabetic coma occurred in but one instance. Although the 
number of cases in the clinic was larger during January, 1938, 
than in 1937 there wms but one case of diabetic coma in the 
whole month this year as compared with 3 cases last year. 
Three of the children presented dwarfism and 2 were pretuber- 
cular in character. We are glad to mention these complica- 
tions in detail because they illustrate the wide usefulness of 
protamine insulin in our hands just as does the wide range in 
the age of the patients and the duration of the disease. 

We now wish to discuss various aspects of treatment which 
have arisen with our use of protamine insulin as illustrated by 
the follounng clinical cases. 

“The change from regular insulin to protamine insulin has 
been wonderfully helpful to me,” said Mr. R. R., 9546, today, 
January' 28, 1938, at his semiannual visit. He is now forty- 
one years old with diabetes of ten years’ duration, living upon 
carbohydrate 160, protein 80 and fat 110 Gm., and takes ^ 
units before breakfast. “It makes life so much more com- 
fortable.” This is the story we are constantly hearing and 
another, whicli we heard today and consider of even greater 
importance, because it shows the difference in the attitude of 
the new patients toward insulin is this: “I hope you will not 
need to take insulin, mother, but of course, if you do, you know 
the new insulin is injected but once a day.” Protamine in- 
sulin has “put insulin across” and, as it is the use of insulin 
which keeps diabetics alive, it is hard to estimate how many 
more of them will be living five years from now due to this fact. 
It is worth while to study carefully how to treat diabetics, who 
live long and come back, as to care for patients with diseases 
with less prosaic names yet where life is either short or a re- 
turn 'unnccessar\\ 


Unhesitatingly, therefore, we recommend the use of pro- 
tamme msulin._ Recently on our entire service at the George 

in 1 ^ ^ ^ single patient taking regular 

imuhn alone and m order to test the strength of the latter, in 
■1 ^cml Sample,-, submitted for that purpose, we have been com- 
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pelled deliberately to specify that temporarily a few cases shall 
not receive the protamine variety. Since the summary of our 
experience with protamine insulin was published in the Journal 
of the American Medical Association, August 14, 1937, 109: 
497, we do not think that any cases who were transferred to 
protamine insulin have returned permanently to regular insulin. 

The fundamental facts to be remembered in the use of 
protamine insulin are that it acts slowly, that its action is not 
spent until after about forty-eight hours and that if carbo- 
hydrate is not constantly supplied it can behave as “a roaring 


lion seeking whom he may devour.” 

II. Commonplace Hypoglycemic Reactions and their 
Prevention. — Allowing that under enlightened medical sur- 
roundings diabetic coma should not exist and that diabetic 
gangrene usually can be avoided, we have insulin reactions as 
one of the most annoying, embarrassing and crippling com- 
plications of diabetes. To be sure at present they are 
understood and more condoned by the laity, but nevert e ess 
the possibility of an insulin reaction interferes with the sell- 
reliance of a diabetic, exposes him to gossip, prevents his par 
ticipation in many undertakings and actually hinders his seen 
ing or holding a job. All of us hoped that protamine 
would not cause reactions, but it does. They are not more 
quent. Mr. T. B., 10435, said this morning he had had d 
one reaction and that when playing golf at an unusua ^ 
He felt for his sugar, but the day was so hot it had melte ‘ 

sweaty pocket. He was on the outskirts of the course * 
from the clubhouse. In despair like Abraham,^ he ^ 
his eyes and looked, and behold behind him "o ^ 

caught in a thicket by his horns” but instead blueber 

bush, and the hypoglycemia was assuaged. nmtamine 

The characteristic symptoms of reacUons due t p ‘ 
insulin are headache, nausea, and malaise. These p ^ ^ 

considerable periods of time and often are 
the patient thinks he is losing ground. Frequent ; .,er, 

Lre complaints than the more acute bnt t™poraty^ 
tremor, nen-ousness. and sweating which signa iz 
of regular insulin. It is true both groups 
be present together and also true that although 
to protamine insulin, usually come on graduallv the> 
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out as suddenly as wth regular insulin. They are best avoided 
by matching the protamine insulin with food 3 meals and 
light lunches— and also by offsetting the blood sugar lowering 
effect of exercise in a similar manner. So important do we 
consider reactions and the need for their prevention to be that 
we shall report the occurrence of these in 3 reliable cases. 

Miss M. F., 16185, whose diabetes began in 1931 at the 
age of fifty-eight, came into the clinic October, 1937, taking 
carbohydrate 160, protein 65 and fat 75 Gm. with protamine 
zinc insulin (28] units before breakfast. Her weight undressed 
was 53 kg. Since the onset of the disease treatment had been 
excellent. However, the patient was meticulous as to diet, in- 
sulin and tests and much annoyed by reactions of any type of 
severity w-hich would come on at irregular hours but especially 
in the late afternoon, evening, night or early morning. Diet 
and total dosage of insulin appeared excellent although at times 
the total sugar excreted in twenty-four hours did go up to 
fairly high levels and during eighteen days’ period of readjust- 
ment, it reached above 50 Gm. on three days although below 


20 Gm. on eleven days. She was finally regulated by using 
regular insulin 10 units in combination with protamine zinc 
insulin llsj units before breakfast. Before retiring she appeared 
to do better with 10 Gm. of carbohydrate hi the form of bis- 
cuits along with 15 Gm. of cheese than by taking very soluble 
carbohydrate like orange juice. And in the morning she had 
her breakfast fruit shmdtaneously with her doses of insulin. 
Often patients have an early cup of coffee, a result of 
these simple measures she left the hospital with less fear of 


insulin and said she felt better than for some years. The whole 
point of the case was that whereas the patient was on a per- 
fectly good diet and taking a perfectly satisfactory total dosage 
of insulin when she came, she was unhappy and needed trifling 
cbang^ in her regime. By being under observation in a hos- 
pital. it was relatively easy to bring these about by securing a 
multitude of urinarj' and blood sugar tests. The latter were 
done on capillary blood, drawn from the ear, thus producinu 
U'ss inconvenience than as if by puncture of a vein ^ 

Miss M. Q.. 4715, developed diabetes at the age of fivp 
yoars m 192,. Under careful treatment she grew normallv 
... v .T . xpcncnccd diabcUc coma, but she seas much annoyed 
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by eczema and by symptoms related to a megacolon. She be- 
gan protamine insulin in February, 1936, and upon it was 
fairly well controlled, 85 per cent more or less, upon a diet 
which varied little from carbohydrate 175 Gm., protein 80 Gm., 
fat 110 Gm. and Reg. I. 18-P. I. j3^ units before breakfast. 
Her weight was 114 pounds naked and height 63^4 inches in 
June, 1936, when sixteen years old. 

During July she was in excellent condition and exercising 
vigorously. On two days of hard climbing in the White 
Mountains she experienced no inconvenience, protecting her- 
self against reactions by additional food. She was as well as 
usual on the day following. Following a noon dinner she lay 
down for a nap and it was during this that she had a pro- 
longed convulsive seizure the beginning of which was not recog- 
nized. She was given 0.5 cc. adrenalin and this was repeated 
twice at 10-minute intervals and again once later to no avail. 
Consciousness returned only with the giving of glucose intra- 
venously, the previously given rectal glucose presumably hav- 
ing been of little effect. 

She and her parents never anticipated that an insulin re- 
action would occur so long after exercise. It can be explained 
by the good effects of exercise in a severe diabetic while under 
the influence of insulin. The persistence of action of the in- 
sulin into the second day was not considered and treated by 
additional carbohydrate, this having been thought only neces- 
sary during and immediately following the period of actua 
exercise. Action of 3 forces, (1) the continued and prolongcf 
effect of protamine insulin in an individual (2) whose blooc 
sugar was lowered to an unusual extent the previous day bj 
exercise, and (3) in consequence of which glycogen reserve.^ 
had been reduced to such an extent that the customary dose o 


insulin was excessive. 

Case 3, Mr. C. C., 14575, a lawyer, was seventy-five year-' 
old when his diabetes began in March, 1936, and when we fir.-t 
saw him in May the urine contained 9.2 per cent sugar an( 
the blood sugar w-as 0.49 (490 mg.) per cent. He re.spon(e 
well to treatment and his w-eight w-hich had fallen from - 
pounds dressed to 149 pounds at the first visit was 151 poun-^ 

at his recent visit January' 25, 1938. _ v, f, ' 

The episode which led his family phy'sician to telephone 
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an immediate consultation happened before breakfast Septem- 
ber 22, 1937, when his servants, suspecting something unusual, 
broke open his bathroom door and found him unconscious. 
Over the telephone we ruled out coma, because his recent 
health had been excellent, he was conscientious in testing his 
urine, in dieting and ndth the administration of insulin. 
Further, he was known to have been conscious that morning. 
Therefore, we told the young doctor, who was called in for 
the emergency, that we thought a consultation was unnecessary 
and that his patient would recover with adrenalin and intra- 
venous glucose. He was so alert as to use these promptly, 
as well as a capsule of caffeine sodium benzoate. Recovery 
was instant, greatly to the reputation of the young doctor, be- 
cause the patient was a prominent citizen. Now for the cause 
of the reaction. 

^^^len this patient entered the hospital in May, 1936, with 
as much as 9.2 per cent sugar, we knew his diabetes was of 
short duration because otherwise he would have been more 
reduced, were happy in the thought that his metabolism had 
not been injured by a low carbohydrate high fat diet, realized 
though old he had a young type of diabetes which would re- 
spond well to treatment, although as with children it might be 
necessary to give considerable quantities of protamine insulin. 
Therefore, his protamine insulin was gradually increased from 
fldl units the first afternoon to jlol-O-]^ the next day and 
thereafter to protamine insulin once a day, according to Table 
2 (p. 720). 

In two weeks he left the hospital taking [36] units of pro- 
lamine insulin with a fasting blood sugar of 0T2 per cent and 
excreting only 5 Gm. of glucose in twenty-four hours. Subse- 


quently he did fairly well, but especially well during 1937 
although exceptionally glycosuria appeared temporarily and 
m fact on February 10, 1937, was 2.2 per cent with a blood 
sugar of 0.26 (260 mg.) per cent at three quarters of an hour 
after luncli while on a diet of carboh^rate 180, protein 75 
and fat 75 Gm. and protamine insulin 122] units. Throughout 
the summer he had been especially comfortable and while the 
riu't remained the same the insulin dosage was units On 
the evening before his episode he went to a churdT supper and 
being meticulous took 1 teaspoonful of baked beans and con- 
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TABLE 2 
Case No. 14575 



Sugar in 

urine. 

1 Diet in grams. 



May, 

1936. 

Per cent. 

Total 

grams. 

Carbo- 

hydrate. 

Protein. 

Fat. 

Calorics. 

percent. 
Time of day. 

Insulin 

units. 

18 

18 

9.2 

7.0 






0.49 at office. 


18-19 

11.2 

96 

66 

(1 meal). 
26 

19 

539 


[ig 

19-20 

6.2 

81 

172 

72 

68 

1588 

0.27 11:00 

I20'J 

; Li.°] . 








0.15 F. 


20-21 

5.8 

67 

172 

72 

68 

1588 

0.25 11:00 

0,25 4:00 



4.1 

45 





0 19F. 


21-22 

1.8 


173 

70 

68 

1584 

0.24 4:00 

■ 

24-25 i 

1 

1.1 

8 

173 

— 

70 1 

68 

1584 


(4^ 

27-28 

0.1 ! 

1 

171 

75 

75 

1659 

0.09 F. 

to 

2!l-30 

1.5 

26 

173 

74 

75 

1663 

O.IOF. 

L3_61 








0 12 F. 

0 

June, 

1-2 

0,5 

5 

149 

37 

51 

1083 

0.23 11:30! 

0.21 4:00j 

1937. 
June 18 

0.1 






0.27 


Sept., 

22-23 

0 

0.2 

4 

138 

2 meals. 
50 

53 

1229 

0 06 11:00 

0.18 4:00 


1938. 
Jan. 25 i 

0 

1 





0.76 

L?J 


siderable cole slaw (liis teeth were aruncmi auu uo — - 
talked much while he ate) in contrast to the usua or 
Gm. of carbohydrate at such a meal. The next morning 
rose as usual, injected his insulin, took a series , 

as was his custom of a lifetime, then a cold bath, o owe 
shaving and it was after this that he became unconscious . 
his servants broke into his bathroom. In the "1 . 

his tolerance steadily improved and by January, , 
quired but 0 units to keep sugar-free. 

Moral: 1. Always bear in mind a diabetic may P 
and need a reduction in insulin, particularly an old diaoei 
any diabetic who is doing unusually well. . fre- 

2. The diabetic who does not consult his ph>s 
quently is taking a chance with his health. 

3. No diabetic should allow three quarters ot 


ive 

or 


an hour or 
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an hour to intervene between regular or protamine insulin and 
breakfast except under close observation^ with accurate con- 
trols to deternrine the need for so long an interval. 

4. In general any diabetic who wishes to defer breakfast 
for a considerable interval after rising should postpone the 
injection of insulin to one-half hour before the meal and if both 
regular and protamine insulin are to be used, the interval should 
be shortened to fifteen minutes or else the breakfast carbo- 
hydrate should be taken at the same time as the insulin. 

III. Local Skin Responses; Atrophies of Subcutaneous 
Fat, Indurations and Allergic Manifestations.— 1 . Insnlin 
Atrophies . — ^The benefits derived from insulin far outweigh 
any unpleasant local effects which may follow its use. The 
latter may be, however, at times so disturbing to the patient as 
to demand attention. Among the disagreeable skin responsi'.s 
are the atrophies of subcutaneous fat (lipodystrophy) at or 
near the site of injection. The problem presented by the 
patient described below is typical. 

Miss Dorothy Y., case 15179, twenty-nine years of age, 
returned on January 14, 1938, for advice as to the prevention 
and treatment of large depressed areas over both thighs at or 
near the site of injections of insulin. The onset of her diabetes 


was in December, 1934, unmodified insulin had been started 
in the summer of 1935, and since December, 1936, simultaneous 
before-breakfast doses of unmodified and protamine zinc in- 
sulin had been taken. Her insulin requirement lately had 


averaged 10 units of unmodified plus 30 units of protamine 
zinc insulin daily. The patient had injected all insulin into the 
thighs and had made a definite attempt to change the site of 
injection daily. The doses of unmodified and of protamine 
insulin had been taken indiscriminately on the two sides. She 
had^noted no abnormality of the skin until the summer of 
1937, approximately two years after she had begun to take in- 
sulin. The discoverj^ had come at the time of donning a bath- 
ing suit; the lesions were well advanced at this time suggest 
mg that a certain, if not marked, degree of change had Len 
pre^ent for weeks or months. 


Examination revealed extensive areas of depressions in the 
• Ian over the lateral, medial and anterior surfaces of thp ^ 

of bofh thigh. Quir„h“t,;X 
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subcutaneous fat in these regions had completely or almost 
completely disappeared. There was no suggestion of involve- 
ment of the muscles or any important structures. 

The patient was instructed to shift all injections to the skin 
of the abdominal wall and flanks, to scatter injections widely 
over this area and to administer regular insulin entirely on the 
right side and protamine on the left. The necessity of proper 
technic in injection with insertion of the needle well below the 
skin was stressed. Had her dosages been larger, she would 
have been asked to use insulin of Ugo or Uioo rather than of 
U 40 strength. 

Reports of cases of lipodystrophy due to insulin were pub- 
lished first in 1926 by Depisch^ and Barborka." Since then 
several papers on the subject have appeared.^"’ The char- 
acteristic lesion consists of an area of atrophy or disappear- 
ance of subcutaneous fat with consequent depression of the 
skin and alteration of the normal contour of the body in the 
part affected. Almost invariably the lesions appear at or very 
near the sites of repeated injections of insulin although in rare 
instances we have noted what seemed to be typical atrophies 
in remote parts, as in the face (Case 5127) and submental 
region (Case 8189). 

In our experience atrophies occurring during treatmen 
with unmodified insulin alone are seen frequently in children 
of both sexes (in about 25 per cent), occasionally in a ut 
females and almost never in adult males. Atrophies may 
noted first from wthin several weeks to many months a ter 
treatment with insulin had been instituted; the usual interva 
from the beginning of treatment is about six months. 

As possible causes of this disappearance of subcutaneou^ 
fat the folio-wing have been suggested: (1) The tricrc-O 
which formerly was used as the preservative in insulin m-' 
tributed commercially;^ (2) assumed lipase content 0 m 
sulin;° (3) trauma of mechanical nature due to the 
injections, particularly in a restricted area; it has been _ 
that po=;=:iblv there occurs damage to “the delicate protop *- 
mic cell envelope of the fat cells so that fat globules are r - 
leased, and, acting as foreign bodies in the tissue, re;U 
the formation of histiocytes which take 
tivitv”:® ('4') low-grade inflammation;' f5) Xicho! s su— 
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tion was that “the strong initial concentration of insulm . . . 
causes an active local oxidation of carbohydrate, which m turn 
causes an active combustion of local fat”; (6) nerve in 3 ury; 

(7) antiseptics such as alcohol, at times used in sterilizing the 
needle and syringe. 

None of the above-mentioned possibilities have found ade- 
quate support in fact. Thus Rabinowitch® found no lipase in 
insulin; he and Avery® did not believe that the method of 
sterilization of the needle was at fault; Mentzer and DuBray 
and Price^® found no evidence of inflammatory changes in sec- 
tions from lesions. Most of the other explanations do not lend 
themselves well to proof or refutation. 

One other possibility has interested us greatly, namely, that 
the acidity of unmodified insulin (/>H = 2. 5-3.0) may in con- 
junction with repeated injections of doses of large volume be 
at fault. Before the introduction of protamine insulin we had 
tried for a period of seven months a special preparation* of 
unmodified insulin adjusted to 7.4 with a patient (Case- 
11145) who had suffered marked atrophies with the usual 
preparations. At the end of the period, well marked lipo- 
dystrophy was emdent over the half of the abdomen which had 
received the usual type of insulin whereas a much less striking, 
though unmistakable, lesion was present over the over half into 
which the neutral insulin had been given. 

An excellent opportunity to test the importance of the re- 
action of insulin in the causation of atrophies has been afforded 
in the use of protamine insulin with approximately 2000 pa- 
tients since August, 1935, because the protamine insulin in use 
at the present time is adjusted to pK 7.3. Our experience to 
date suggests that the incidence of such atrophies has been 
greatly lessened although they do occur. We realize that 
further observation may alter present impressions but the re- 
sults to date are striking. As an aid in the interpretation of 
results, we have asked all patients taking both types of insulin 
to m.wct the regular (unmodified) insulin on the right half of 
the body and all the protamine insulin on the left half. If a 
suincient number of patients can be prevailed upon to -follow 


• Kindly 

'•r.< 

Vii-l, rr. 


^-appticd by Eli Lilly and Co. The preparation -which -sve used 
or.an.-..l!y at the request of Drs. Fischer and Ottenberg of New 
rrifd out tests -nith it. 
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strictly such a plan, careful reports during the coming months 
should answer the question at hand. 

The factor of the trauma incident to repeated injection of 
large amounts of fluid should be kept in mind and since with 
protamine insulin, the number of injections daily are fewer and 
with Uso strength the volume of fluid smaller, these facts should 
be allowed proper weight in the interpretation of results. 

Fortunately if, when areas of fatty atrophy have developed, 
injections in these regions are discontinued for an indefinite 
period, almost invariably fatty tissue will gradually fill in anc 
the lesion gradually disappear. The restorative process ma> 

require two years or longer. _ 

2. Indurations due to Insulin . — When patients unwise > 
inject insulin, unmodified or protamine, repeatedly into a 
single small area, there may develop in time not an atrop y o 
the subcutaneous fat but a thickening and hardening o c 
skin and subcutaneous tissue in that area. These 

areas have been called “tumefactions,” “insulin lumps, 
sulin pads” or “lipomatoses.” 'They may be but 
not tender to touch. The patient comes to prefer these areas 
for injections because less pain occurs than in res a 
Absorption from such regions is not normal, . 

full effect of the dosage taken may not be secured. F 
more, local resistance to infection apparently becomes les. 
these areas are favorite sites for abscesses occasionally see ^ 
the site of injections of insulin. Patients must be 
injections from one place to another so that no s ‘ 
receives insulin oftener than once in every three 

3. Allergic Manifestations. — As an intimate part 

ture, unmodified insulin carries wth it protein env 
cattle and in some preparations, hogs. Protamine = ^ 

tains not only this but also protein from J 
wonder then that patients who are started on 

often develop small areas of swelling, and te 

at the site of injections. Itching may be a Jeatu Rafter 
such local responses appear within ^ a. for 

protamine insulin has been started and 
several davs or even a few weeks. . ny_ ‘ ^ 

begins within a few minutc-s after the injection of . 
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insulin, may last several hours and not entirely disappear for 
a day or two. 

The important point to bear in mind is that success m 
treatment lies in continuing injections day after day, since in 
our experience almost invariably the local responses gradua y 
become less and less and finally no longer occur. Occasionally 
one mav be tempted to discontinue protamine insulin and to 
return to the regular variety because of the annoyance of the 
allergic reactions but if one explains the situation to the patient 
and persists in treatment, the local responses eventually cease 
to be a problem. 

IV. Evaluation with Children as an Index. — ^The con- 
venience and comfort of the single time technic in the adminis- 
tration of protamine insulin have made it valuable from the 
patient’s point of view but the test of its efficacy as a great 
therapeutic agent in severe diabetes rests with its effect upon 
the reduction of mortality rates in juvenile patients; the better 
control of diabetes, measured by the behavior of the blood 
sugar, urine sugar and blood fat; the promotion of the physio- 
logic processes such as growth and development and gestation; 
the prevention of the progression of severity of diabetes and 
the prevention of the pathologic complications of the disease. 

The mortality of the 604 juvenile patients treated with 
protamine insulin between September, 1935, and September, 
1937, has been 0.7 per cent. There were only 4 deaths and 2 
of these were due to coma, one to an automobile accident and 
one to a cause unknorvn. 

The better control of diabetes as measured by blood sugar 
and urinary sugar, need no comment here. They were reported 
by Dr. Hagedorn and his co-workers in January, 1936, and 
many of the early tests were done upon juvenile patients. 
These results have been confirmed by all physicians using pro- 
lamine insulin in large numbers of cases and over a Ions neriod 
of time. ° ^ 


1 he prevention of the progression of diabetes is sussestei 
by the average ratio of insulin per kilogram of body weishi 
nhich in our luvemle patients in 1936 was 1.3 and in 1937 i ^ 
However, the average durations of diabetes in these two period 
y .0 MX and seven years, respectively. Both figures reLesen 
•..o rtcn flabilization of ihe disease has geMralV 
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occurred. In order to obtain a better picture of the effect of 
protamine insulin upon the progression of diabetes we have 
compared new cases treated in 1935 to 1936 and find that their 
average dose of insulin was 39 compared with 38 in 1937. 

Degenerative complications such as arteriosclerosis, cata- 
racts and retinal hemorrhages have not often occurred in the 
juvenile patients under the fifth year of duration. Therefore, 
since protamine insulin has been used in this country only 
since September, 1935, an insufficient time has elapsed to assure 
us that the patient is protected against the development of 
these complications; on the other hand we do have instances 
of the disappearance of retinal hemorrhages since the use of 
protamine insulin. Thus, one patient. Case No. 6884, the 
duration of whose diabetes is now 9.8 years, and whose diabetes 
had been uncontrolled during this period, was reported by Dr. 
J. H. Waite to have retinal hemorrhages in December, 1934 , 
Protamine therapy was started in January, 1936. In January, 
1937, and November, 1937, twelve and twenty-three month? 
after the use of protamine insulin, her eyes were said by the 
same examiner to be normal. 

Infections of the skin, urinary tract, and chest have been 
common in our diabetic children. One new instance of pi* ' 
monary tuberculosis. Case No. 10020, has occurred in our 
juvenile series. There have been no new cases of urinary tract 
infection and only 6 serious infections of the skin. 

Skin complications, too, have been exceptional. T u- 
xanthosis, xanthoma and necrobiosis lipoidica diabetica ave 
not been recognized in patients newly treated with protamine. 
Xanthomata we would not expect often because of the accura e 
control of fat metabolism; this complication is definitely re ater 
to hypercholesterolemia. The average plasma cholestero or 
our children treated with protamine insulin was 202 mg. 

100 cc. Hypercholesterolemia, however, does occur eve.* 
among children treated with protamine insulin and 20 
of our cases have had values above 230. In one patient, 

No. 6310, whose diabetes wms of ten and one-half year.- r 
tion and who had a chronic ulcer in a necrobiotic lesion to. “ 
period of eight years, the ulcer healed within four wee ..= oi 
time that protamine therapy was started. 

The most dramatic change, however, has been in 
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duction of hepatomegaly. Significant enlargement of the liver 
has been recognized in 65 of our juvenile patients. Twenty- 
two have been treated until protamine insulin and a reduction 
of the size of the liver has occurred in 80 per cent of the cases 
so treated. The most remarkable reduction was that of Case 
No. 12166, whose diabetes was severe of four and one-half 
years’ duration. In the four j’^ears of her diabetes she had had 
three attacks of diabetic coma but during the past two years 
the disease had been under reasonably good control. She was 
known to have hepatomegaly for a period of eighteen months. 
Within six weeks of the time tliat protamine therapy was 
started a reduction in the size of the liver was noted. The 
measurements prior to and six weeks following the start of 
protambe therapy are as follows; the long diameter decreased 
from 25.5 to 21 cm. and angle of liver from 63° to 53°. The 
reduction b the size of the liver with protamine therapy has 
been a definite contribution to our knowledge of the mech- 
anism of this lesion. There have been no autopsies or biop- 
sies among our juvenile patients with this lesion. In the 
experimental laboratory hepatomegaly has been produced by 
the injections of anterior pituitary substance, or by the omis- 
sion of choline from the diet. However, many of our diabetic 
children with hepatomegaly had dwarfism and must have had 
a lack rather than an excess of anterior pituitary and the 
choline content of the diet was high rather than low. The 
latter, however, does not exclude failure of utilization of cho- 
line, but the evidence is in favor of a mechanism related to 
faulty control of diabetes because the recovery has been so 
rapid and dramatic when the disease has been better controlled 
with protamine insulin. 


The incidence of coma in the era of protamine insulin has 
been very low. Thus, among our entire series of juvenile pa- 
tients nearly a third have had one or more attacks of it and 
the most recent incidence has been one or more attacks in 
1 out of eveiA’ 10 diabetic children. Yet among our 604 na- 
iicnts treated with protamine insulin there were onlv 18 
or an incidence of 5 per cent. The causes of coma such as 
l.n.-.n- mfccrelion, intcctions and the omission of ins* ner 
'M. hut the margin ol safety is fat greater because nmt. 
tn-ulin remains in Ote body no. only 
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eight hours or even longer. A protection against the resistance 
to insulin which occurs during fevers and against results of 
dietary indiscretions is assured. Practically speaking there 
was only one cause for diabetic coma among children treated 
with protamine insulin and this was the omission of insulin 
which had occurred in 80 per cent of the 18 patients who con- 


tracted this complication. 

Thus protamine insulin has solved many pathologic com- 
plications of juvenile diabetes and a failure of therapy must 
be challenged on the basis of abnormal psychology or physi- 
ology. We have 2 juvenile patients who represent failures 
of the former type. Thus Case No. 6884, on whom fully 
$8,000 of public or charity funds have been spent for med- 
ical care since the onset of her diabetes in 1928, and Case 


No. 9148, whose parents have spent an almost equal amount, 
do not represent successes with protamine insulin therapy. 
The first patient has had three attacks of diabetic coma 
since the use of protamine, but she was a notorious malingerer 
about symptoms and fever, and in spite of asking daily ac 
vice about her dosage of insulin, regularly omits it or uses 
much less than the amount prescribed. The second patien 
was taken off protamine insulin because of presumed 
insulin reactions. However, it was later appreciate t 
these were simulated, and during another episode it ap 
peared as if regular insulin too was not successful buynar 
she was definitely resistant to it. In spite of presumed larg 
doses of insulin in the home of a nurse well versed in t e rea 
ment of diabetes she developed diabetic coma, whicU p 
gressed in turn although at half-hourly 
quantities of regular insulin were administered, pa 

was not truly resistant to regular insulin for she ha m- 
water into the insulin bottles when unobserved. 

Physiologic problems in the young diabetic, name y 
connected with gro^^th and pregnancy, we do not 
solved by protamine insulin. We have had enough 
with anterior pituitary preparations containing the S '’ 
tor used with and without protamine insulin to attn 
dramatic change which we see in the growth ° 

to the pituitary' factor rather than 
three accidents of pregnancy, miscarriage, stillbirth . 



PUOTAMINTE (ziNC) INSULIX 7^9 


mth toxemia, and neonatal death in our experience have not 
been related to or predicted by disturbances of diabetes per sc 
or to the lack of control of the disease, but are definitely re- 
lated to and predicted by an abnormal balance between prolan 
and estrin. 

Just as the juvenile patient has reyealed the advantages of 
regular insulin and in comparison its minor defects, so, too, it 
has revealed the advantages and in comparison the minor de- 
fects of protamine insulin, which are largely its cumulative 
action and the slow release of active insulin from protamine 
compounds. The former leads to severe insulin reactions and 
the latter to the need of an accessory dose of regular insulin. 
But its success is attested to b\^ the better control of diabetes, 
the fact that only 2.8 per cent of our juvenile patients who 
have been started with protamine insulin have given it up in 
preference to the many doses of regular insulin, the reduction 


of the incidence of coma and of hepatomegaly. 

V. Use in Surgery, Pernicious Anemia and Hyperthy- 
roidism. — Protamine zinc insulin is particularly valuable in 
the presence of complications, notably illustrated by surgical 
operations and pernicious anemia. Anemia itself is a frequent 
accompanying feature of diabetes, particularly in the presence 
of conditions requiring surgerj'- with or without infection. It 
is important to realize that often in the surgical diabetic the 
proper use of liver extract and vitamin therapy may aid the 
effectiveness of protamine zinc insulin, and the combination 
renders surgical procedures vastly more safe. The following 
cases are reported as illustrating the effectiveness of protamine 
insulin in diabetes u-ith pernicious anemia and hjq)erthyroidism. 

Case I (9920), housewife, age forty years at the discovery 
of glycosuria by her husband, a physician, in 1907. Marked 
polyuria and polydipsia did not develop until 1930, no doubt 
postponed in part by dietary' treatment during the intervening 
period. Her mother died of pernicious anemia. The natient 
had weighed 123 pounds in 1914. In 1919 she developed acute 
hyixTihyroidism which was relieved by x-ray treatment In 
1 j pernicious anemia was diagnosed and treatment begun 

X insulin was begun in 

M:,idi, to..,!, and continued thereafter Her bnrfv 

.inn. ST Mood pressu/uo/To; “ 
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was regular, heart considerably enlarged with a systolic mur- 
mur, lungs and abdomen normal. In January, 1937, she re- 
turned, to the Deaconess Hospital, the urine containing 6 per 
cent sugar, and. the use of protamine insulin was begun. At 
this time auricular fibrillation and evidences of beginning car- 
diac failure were present for the first time. Her body weight 
had fallen to 78 pounds, basal metabolism was plus 43 per 
cent, and she was clearly suffering from hyperthyroidism. 
Lugol’s solution was begun and, as the basal metabolism e , 
control of the sugar became easier so that the dose of protam 
ine insulin, which had formerly been 34 units a day 
rendering the urine completely sugar-free, was reduce o 


units. , 

Because of the severity of the hyperthyroidism, the op * 
tion was carried out by Dr. F. H. Lahey in three fages^ in 
the first stage on February 17 a bilateral ligation of the s^ip 
rior poles of the thyroid was done wuthout furious up 
though the pulse rate was extremely rapid and the pati 
somewhat toxic, requiring frequent intravenous glu 

tions during the first twenty-four hours. 

She returned to the hospital on March 21-^3^.^" 
right subtotal hemithyroidectomy was done. At t 
table (p. 731) gives a record of her : 

three days prior to operation and until discharge eign 

after operation. . the 

The wisdom of the three-stage operation ^wn y 

fact that following operation she vomited 
days. On the day following operation she m P 

ItLy be noted from the chart that she had hloo^^^.„o„c 
values of 0.04 per cent in spite of four ^i^f^etic 

glucose solution, illustrating again the ^gnce of hvpm"- 

patients may develop hypoglycemia in the pre^enc 

thyr^idmmt hemithyroidectomy was jlone on ^ 

1937, without serious upset, ^he receiv gluco--^ 

jections of 1000 cc. of normal saline with 10 per 

solution on the day of operation. j 

She returned to the hospital on December loth m . 

dition the weight bed risen to iC 

olism at its lowest level on December 21, 19o/, 
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CASE 1 

HEiirrHYROiDEcroifY IN A Diabetic with Pernicious Anevu and 
Auricular Fibrillation 


H 

24-bour 

urinary 

sucar 

(Gm.). 

Diet. 1 

Blood sugar, 
per cent. 

Pro- 
tamine 
zinc 
' ins. 

Regular 

ins. 

Carbo- 

hydrate 

(Gra.). 

Protein 

(Gm.). 

Fat 

(Gm.). 

Calories. 

1937 

March 

21-22 

9 

57 

21 

24 

648 

0.24— 7 T. M. 

1 

24 

5 

22-23 

1 

151 

60 

O 

1501 


24 


23-24 

46 

I. V. 

155 

750 cc. salii 

61 

le and 10 pe 

75 1 
r cent p 

1539 

[lucose. 

0.22— 11 A. M. 

0.24 — 4 p. M. 

24 

4 

24-25 

21 

t‘ v‘ 10 per cent glucose. 

1. \ . 1000 cc. saline and 10 per cent glucose. 
Kight subtotal hemithjToidectomy, March 24. 

0.19—11 A. SI. 

20 

20 

15 

15 

25-26 

'3,. 1 99 1 14 1 20 1 632 

I. \ . 1000 cc. saline with 10 per cent glucose. 

0.04— 7 a. SI. 

20 

20 

15 

26-27 

0 

108 

29 

45 

953 


20 



31 

152 

45 

86 

1562 

0.04 — 7 A. ii. 

20 

5 

10 

28-29 

19 

163 

46 

74 

1302 


20 

10 




161 

62 

75 

1567 


20 


30-31 

31 

166 

71 

77 

1641 

0.27— 7 A.ii. 
0.30 — 11 A. 11. 
0.28— 4 p. If. 

24 



5 

163 

71 

78 

1638 


28 ; 

4 

April 1 

0 

166 

67 

79 


0.07— 7 a. SI. 

28 



per cent. The pulse rate was 90 she harl nr. ^ 

upper respiratory infection was Vespo^ible fnf 

rales in the right lower chest At tli^= r I • of 

Wly and leh the hospital taking a die “f ^37'“ “P' 
Gni., protein 61 Gni fat 81 ^ , carbohydrate 132 

"™U orpt„ta„i„rta’uU„‘o''nce°rd“.'' 

liver StracT'bv '’South'” SS h"“ '=y “se of 

1-SOO.OOO. During the last^ sK ^ ^us 

^ISO.OOO to 5.300,000 and hemoglobS7ro'^ ''^"ed from 

Tile red blood cells do show slight 4riation 
if 15969), housewife, aged fiftv shape. 

' . ^'ubclcs in June. 1951. She first ent T^ars at onset 

August 51. 1935. At this Ume?! 
nart. lungs and abdomen were essentiah^ Sorter teas present, 

I'’" «isv ot which could be LtT" K?”' 

»cii 0 cm. below' the 
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costal margin. At this time the red cells numbered 4,500,000, 
hemoglobin 82 per cent, white cells 8450. The urine contained 
1.7 per cent sugar, blood sugar was 0.29 per cent. A subtotal 
thyroidectomy was carried out September 14, 1935, by l 
F. H. Lahey without difficulty, the patient requiring 60 units 
of insulin given in small doses of 5 to 20 units every three to 
five hours during that day. She left the hospital in good con- 
dition, taking a diet of carbohydrate 140 Gm., protein 56 Gnr, 
fat 81 Gm. and insulin in dosage of 18 units before ’ 

18 units before the evening meal and 4 units at bedtime. * v 
with this amount of insulin the blood sugar values were ig , 
and indeed on the day she left the hospital it was 0.33 per ceni 
before breakfast. She did well at home, however, an m 
cember, 1935, was sugar-free, the blood sugar was . P ^ 
cent on the same diet and insulin of 32 units a ay. 
time a basal metabolism was plus 4 per cen^t. 

In May, 1936, the skin appeared somewhat yellov , h 
dyspneic on exertion and had repeated vomiting^ specimen 
aLlysis showed no free hydrochloric acid in 
but the red cells numbered 4,830,000 In ; ^ell 

of protamine insulin was begun and ^ before 

controlled with the use of 4 units of in- 
breakfast and an additional dose of which 

sulin, in place of the three J ^ e up the pro- 

she had been using. In June of this year st>e g V 

tamine insulin and went back to regu a returned to 

she had had a mild insulin rea^om^ contained 1.4 per 

the hospital on December o, 19 j fasting. 

cent sugar and the blood sugar w • ^jar insulin di- 

this time she had been taking 34 units of rp 
vided into three injections before ach meal. 1 
numbered 2,750,000, the hem^bm 
4800, and the stained smear ^bowec^^ modera^^ ^ 

and shape of the red cells ^ j intramuscularly were 

1 7 X 10-“ Injections of hver extract mi diabetes 

begun immediately. .As the her hosp:-’' 

im;roved strikingly. During «!'?/'=' sugar, .Et 
stay the urine did show a cons.derable amoum „ 

blood sugar values were high, ^n the I'- 

increased to 50 units a day. Then. 


I 
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, davs o! her hospital stay all *= «"“ ^S'Sly aWo 

o,prctam,ne.nsul.nl.eiore ,„s oi her 

'"'other interesting ®l™P““^"i'gltag'sen5ations were prcs- 
fingers and toes were ““"f st Trere too large for fte 

ent The tongue felt swol ’ ^ Actually within a fev. 

ih; a typical glossUrs ^t with liver extract tire 
days of the inauguration o smooth, raw, 

tongue seemed to be ^^e’tter and the sensation o 

red appearance changed for tne 

swelling disappeared. ^^o^e than one m- 

Although the cases are fm , we transition 

stance such as Case II m , and marked glycosuria 

from the condition of hyp S Y was used in place 

was obtained when tion is not cledr unless here 

of regular insulin. The J ^^^fluence of protamine zinc 

again the more steady it is true that these 

insulin upon liver 

patients were §'‘7;^, if Suggested that vitamin therapy, 
tract and iron. It has beer^ ^ ^nrably influences insulin ac- 
notably vitamin fcrapy,^^ Y Martinr'^ and Laps^ 

tivity. Aszodi and Mosonyi, as wel ^^j^^^.ally. It 

.. o„d Vorhouo'- have B 

seems fbetes particularly because of the 

, should be desirable m pancreatic secretion in 

well-known deficiency of * a- ^ ^ s This deficiency in 
most cases of moderate or f “sponsible for failure 

the external pancreatic Mermen s ™ay^ r ^P 

■A 'r “r 

factor M least this seems a possible explanation for the 
sui-ing frequency of anemia both of secondary and primary 

? ■ '‘^'Advantages of Protamine Zinc Insulin in Surgery.— 

Piuvln" 10 t 7 operations upon 1S7 diabetic patients have been 
c 'rvied out at the Deaconess Hospital, all of whom received 
prolamine zinc insulin during operation and for treatment af- 
ui O'v.vation. Vnione the 1S7 operations were included 52 
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amputations, 31 laparotomies, 18 tonsillectomies, 13 thyroidec- 
tomies, 6 nephrectomies and 66 miscellaneous. Advantages 
of protamine zinc insulin during surgery have been manifest in 
the following ways: 

1. Its constant slow action when given before operation in 
the morning protects the patient against the possibility of an 
insulin reaction occurring during the anesthesia when the sur- 
geon might not recognize the symptoms. In none of the pa- 
tients mentioned here has an insulin reaction occurred during 
operation, although it is true that with regular insulin we have 
had such an accident. 

2. The slow steady action of protamine insulin means a 
constant protection of liver function inasmuch as it enables the 
liver to form glycogen and prevents the abnormal transfornia 
tion of protein and fat in the liver with the production o 
acidosis during anesthesia and later, especially if vomiting 


should occur. , . 

3. With protamine zinc insulin large quantities of carDo- 

hydrate can be utilized both before operation and 
ticularly in cases of severe hyperthyroidism this utilization o 
large quantities of glucose is a protection to liver ^ 

major importance. In Case I described above, by consu i n 
the chart it will be seen that in three days, including the (i.) 
before operation, the day of operation and the day after open - 
tion, the patient received 350 Gm. of glucose as glucose .. 
tion given intravenously plus 254 Gm. of carbohydra e i 
Lt or a total of 604 L. of carbohydrate. Of this amoiinj 
only 85 Gm. were excreted in the urine in spite of the p 
tion, the anesthesia and the glucose administration. _ 

that the skilful administration of cyclopropane ‘ 

thetic with its high oxygen content natient 

protecting such patients. It is to be noted 
Ls discharged April 1st. only eight 

4. The danger of serious hypoglycemia folIouin„ p 
particularly when intravenous glucose solution ha. 
ministered, is lessened by the use of protami ■ 

Whereas formerly occasionally serious m.ulm j ^ 

curred when regular insulin was used ,,.^, 7 /:- 

solution, mth protamine zinc which has 

reactions following operation. In Ca.e I. 
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selected because it illustrates rather an excessive use of insulin 
and moderate h>’poglycemia following operation, it is notable 
that even with a blood sugar of 0.04 per cent there were no 
serious sjunptoms. It is true tliat the patient was extremely 
drowsy at the time of this low blood sugar but she became 
alert immediately upon the administration of the glucose solu- 
tion which had been planned. 
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UPPER GASTRO-INTESTINAL HEMORRHAGE 

Each year when I am doing mj'^ regular block of general 
medical ward visiting I am impressed with the magnitude of 
the problem presented by hemorrhage from the upper gastro- 
intestinal tract. 

Let me present some of the cases encountered on my last 
tour of duty to illustrate the vicissitudes of diagnosis in such 
cases and the perplexities of treatment. I will touch but briefly 
on each case, attempting merely to give emphasis to its salient 
features. 

Case I.— A man of fifty-six was brought in by a police 
ambulance for massive hematemesis beginning an hour before 
he arrived at the hospital. There had been a similar epi- 
sode eleven weeks earlier. There was also a five-year story 
of midepigastric, nonradiating distress on occasions, two to 
three hours after meals and relieved by food or soda. This 
swnptom had slowly been getting worse. There had been no 
weight loss. 

He was pale and in shock on arrival, his blood pressure 
being 90/70 and his red count 3,600,000. He received an 


emergency transfusion and the next day was much better. 
Xotlung important was made out on physical examination. We 
refrained from palpating the abdomen vigorously, 

Diagitosh . — The character of the hemorrhage, the five- 
year, rather classic stor\% the absence of weight loss, all made 
ns think first of bleeding peptic ulcer. Since he admitted to 
some considerable alcohol intake, bleeding esophageal varix 
due to portal cirrhosis was also considered. 


X-Ray 

hospital. 

stomach 


cxaiitination was considered safe on the sixth day in 
To our astonishment it showed in the center of the 
a lobulatcd, smooth, oval defect, S cm. long and 4 
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cm. wide. The mucosal folds in the region of this lesion were 
difficult to demonstrate without palpation (forbidden because 
of the recent bleeding), but in several films it appeared that 
the mucosa was intact in the greater portion of the diseased 
area. It was thought that the lesion arose from the lesser 
curvature and posterior wall and that it had a pedicle S cm. 
in diameter. There was a deep ulceration in the lesion be- 
tween 1 and 2 cm. in diameter. The remainder of the stom- 
ach, pylorus and duodenum were normal. The roentgenologist 
considered the findings fairly characteristic of neurofibrosar- 
coma or leiomyosarcoma. 

Knowing that leiomyoma of the stomach may run a rather 
chronic course and give rise to recurring profuse hematemesb, 
we inclined to accept the roentgenologic diagnosis. This le 
us again into error. 

Operation was performed four days after the .r-ray e.xam 
ination, the patient having been prepared by two more trans 
fusions, about 500 cc. each, given by the slow drip metio . 

and a high vitamin intake. , 

The surgeon found a -fungating growth situated on n 
lesser curvature of the stomach and occupying most o 
posterior wall. It was sharply circumscribed, round m con- 
tour and about 8 cm. in its greatest diameter. It had a ce 
tral crater-like ulceration about 0.4 cm. deep. It was 
consistency and the serosa over it was unpuckered. | o 
larged glands or evidence of infiltration were discovere . 
surgeon performed a subtotal gastric resection, a pos e 
Polya anastomosis and an entero-enterostomy between 
proximal and distal arms of the jejunal loop. 

The final diagnosis, made histologically by the pa “ ^ 
though suspected in the gross by the surgeon, was 


carcinoma. ai-rhar^td- 

The patient made a good recovery and was cJi=cn ^ 

two months before the present writing. He was seen tw 

ago and was continuing to do well. , to be 

Comment.— This case, then, appeared at first . 

one of bleeding peptic ulcer, by a:-ray leiomyoma, a 
turned out to be adenocarcinoma of the ,en-.er.t. 

spect there seems nothing to criticize about he m . ^ 

except that a gastroscopy might have given the 
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nosis preoperatively. The final outcome is, of course, uncer 
tain but there is a possibility tliat he has been cured. 

Case II.— A truck driver of tliirty-six, on January 5, 193 /, 
having been previously quite well, had a copious hematem- 
esis. His physician put him to bed for three weeks and on 
a dietarj' regime for peptic ulcer. On January 26, 1937, he 
was x-rayed in this hospital. The esophagus and duodenum 
were negative. The rugae of the stomach showed marked 
hj'pertrophy. At this time his red count was 4,100,000 and 
his hemoglobin 70 per cent. A bland diet was prescribed and 
he was not seen again until September 27, 1937. On this 
occasion he entered the hospital for a second profuse hem- 
atemesis which had begun forty-eight hours earlier. He had 
been well in the interval preceding this episode. The degree 
of blood loss is indicated by his red count of 2,500,000 and 
50 per cent hemoglobin. He was transfused at once, but this 
did not improve his blood picture. In fact, his red count sank 
to 2,000,000 and his hemoglobin to 45 per cent. This may 
have been in part due to the making up of blood volume by 
fluid, but also in part to further hemorrhage. 

Diagnosis. — It was on October 1, 1937, that I took charge 
of the patient. I was strongly inclined to a diagnosis of ulcer 
in spite of the previous x-ray evidence of hypertrophic gas- 
tritis. The severity of the hemorrhage was what chiefly influ- 
enced me. The man admitted to the use of a moderate amount 
of alcohol, so that cirrhosis was also to be considered. No 
evidence for it was obtained on physical examination, in fact, 
the physical examination was essentially negative save for 
pallor. 


Progress . — For a week the man continued to have succes- 
sive hematemeses for which repeated slow drip transfusions of 
cilrated blood were given. 

X-Ray examination was made on October 14. At that time 
he had stopped bleeding and was doing well. The roentgenol- 
ogist found considerable change since the previous examina- 
uon. The rugae of the stomach were still grossly irregular 
bm presemenl a mangled appearance instead of a rather rec’ 
o.lar hypertrophy of the folds. The greater curvature shoS 
..n accumulation of barium between folds of mucosa siratflating 
.. .rrcsular crater, tot Ote radiologist could act say dtf 
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nitely that an ulceration was present. The duodenum also 
showed gross thickening of the mucosa hut no crater. 

This examination left us still in a quandary as to whether 
he had gastritis or peptic ulcer or both. We therefore asked 
Dr. E. B. Benedict to perform gastroscopy. This was done 
on October 16. A good view was obtained. _ The pylorus 
appeared normal and tightly closed. Peristalsis was active. 
There was some slightly blotchy reddening of the mucosa o 
the antrum, and the rugae were tortuous and reddened, n 
the anterior wall near the cardia there was a superficial ulcer 
about 2 cm. in diameter. Its base was white and smoot . s 
margins were sharp, smooth and bordered with red. No ee 
ing was observed. Dr. Benedict’s diagnosis was gastric ulcer 


and hypertrophic gastritis. , 

The patient continued to do well on a frequent-meal, b < 
diet on which he was discharged November 6, 1937. 

On November 29, 1937, he came in for check-up. t ■ 
amination by ar-ray still showed thickened gastric ' 
region of the greater curvature. Again the 
irregular and the roentgenologist concluded that a 
ulcer was present in addition to the other lesions, . 

was demonstrated. He was progressing ^^ell symptomat 
Comment. -The interesting f^^^ures in this case ar 
that we didn’t know in the beginning whether he ha I 

gastritis. It turned out that he had both, 

parently at that, one in the stomach one in the d__^^ 

It seems fair to suppose, however, that all 
manifestations of a single fundamental morbid proce. . 
which lesion he bled was not determined \Ve 

From the therapeutic side * and in afWi- 

were concerned chiefly with whether o op jaP-en, 

tion to transfusion what medical . V e]y necc-.^aO' 

As to operation we feel in this clinic that it s rare y . 

to operate for first hemorrhage in person, und J 
patient was under fifty. also behe^e tha ^ 

hemorrhage increases the ‘"dmation for jcrati^^^- „ 
had had one previous hemorrhage. 

considered that it was quite ° "nd beca«-e i'; 

procedures, because he wa= relatnel) , had h'" ' 

previous hemorrhage had promptly stopped. Alter h. 
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• wnrds surf^ery was carefully con 
repeatedly for a wek m our Mrds » oper- 

sited and decided ogamst on 

aled after a n-eek of ° be better tliantvith. Of med- 

without operation was o .,,.aer debate was diet. Meulen- 
ical measures the chief “U ^ „lls from treating 

gracht has reported '““''"“^.Ctralization of digestive 
gastric bleeding with J hemostasis than is the 

juices by food is of more („„4 night produce, 

avoidance of any mechan hleulengracht’s path, and may 
We have gone part 4d earlier and more in 

vet go the whole wai^ Cert y 

gastrichemorrhagethan we d d ^ ^ 

sixth day in hospitd the „ive ’me something to 

you quit pumping blood m 

eat? Then I might get well. ^ stopped.” 

rhage my doctor let nie eat an resistant to 

The wise In this case we followed the 

. suggestions made by patie _ ^ progress, 

patient’s advice and t was th ^ P ^ tlie change 

MTiclber the ensuing improvem nt -s Aejesu 

in therapy or would have occurr y , showing 

Let us next consider the cases of two youths, each shoiving 

iileedinu from the alimentary tract. 

Case III.— A boy of fourteen had recently been m the 

orthopedic ward for two months where he had been operated 
. ' npun'for tlie lysis of adbesions involving his n^‘ P“3’ 

. nerve and the removal of an exostosis of the r ght femu 

, which lesions had occasioned some pam in his leg. Mhile 

there he had developed recurring attacks of vomiting, associ- 
ated with central abdominal pain, which had increased in 
; severity following his discharge. At- the same time he lost 
weight and strength and developed pallor. 

On September 20. 1937, he was admitted to the medical 
ward for studv. The physical examination was noncontribu- 
tory and the blood showed only a slight anemia (red blood 
eoipincles, ^.TOO.OOO; hemoglobin, 70 per cent). 

Dia^nos ;^. — It was drought that his SNTnptoms might be on 
a functional ba-is until a strongly positive guaiac test was ob- 
ta.infd frotn a -tool. Gastro-intestinal .x-ray was then ordered 
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and, to everyone’s amazement, showed a constant deformitj 
of the first portion of the duodenum with an ulcer crater, 1 cm. 
in diameter, in the middle of it. The stomach and esophagus 

were normal. , . 

Progress — soon became asymptomatic on medical re- 
gime and his nutritional state was improved. A second 
taken two weeks after the first, however, showed no dimin - 
tion in the size of the crater. The plaii is to continue lut 
medical regime as long as progress is satisfactory. 
Comment.— The interesting points in this case are: 

1. That typical duodenal ulcer may occur and may 

rise to bleeding in a child of fourteen. I 

2. That the diagnosis wasn’t suspected unti o 

had been found in the stool. came 

Case IV.— A seventeen-year-old collep f«slinia 

in with the story of having been Y', Acmalttn- 

days before, when without warning he a |yjji jp hos- 

esis, following which he felt rather dissy. O" ,,<1 

pitai he was practically syniptomless but sh^ PJ 
L anemia of red count 2,800,000, hemoglobin ^ 

His stools were tarry and gave a V P j g peptic 

guaiac. We thought that he probably had a bleeding I 

ulcer. , ^ Hiet. iron and 

He was treated with a frequent-meal, soft diet, 

comolete rest in bed. _ was made 

On the fifth hospital day, a barium examinati^^^^^ 

in the horizontal position and duodenum could be 

dence of disease of esophagus, stomach or duodem 

j TA PR Rpnedict to perform ?'-• 
We therefore invited Dr. E. B. c 

troscopy. fmirteenth dav in hoipnal- 

Gastroscopy was done on_ the f throuu-' 

Dr. Benedict found the gastric ruga uperficial ero-'- 

iut, but with very marked reddening and ^upert 

on the crest of several folds, 

terior wall near the cardia. - o ^ ^ of the mucfca i- 

There was a definite verrucous appearan ,, 

ie areas and also along die lesser cu - - 

moderate amount of "-““f 
erosion there was some inflammatoD 
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Dr. Benedict’s diagnosis was superficial and hypertrophic 


gastritis. 

On the fourteenth hospital day he ceased to show a posi- 
tive guaiac test on the stool and on the nineteenth a repeat 
barium examination, with all maneuvers permitted, showed no 
lesion in the gastro-intestinal tract. 

month after discharge he was entirely asymptomatic. 

Comment— kn interesting illustration of how closely gas- 
tritis can simulate ulcer and how it may be totally unproduc- 
tive of symptoms until the moment of major hemorrhage. 

A somewhat similar case but in an older man is repre- 
sented by the following; 

Case V. — An Italian of forty-four had had his gallbladder 
out at another hospital three years previously. For many 
years he had vague abdominal distress, usually relieved by 
bland food and never severe enough to cause him to seek med- 
ical advice. 

Two days before entry he' had had a happy holiday of fish- 
ing, w'hich included a fall into the lake and a 60-mile drive 
home in w'et clothing. He felt w'ell the next day until noon 
ivhen, without warning, he had a large hematemesis followed 
by faintness. 

The day of entry he had passed tarry stools. 

Physical examination disclosed notliing of importance and 
the roentgenologist on the third hospital day could find no evi- 
dence of disease by barium examination in the esophagus, 
stomach or duodenum. 


His degree of blood loss wms only moderate, the red count 
standing the first few days at 3,500,000 and the hemoglobin 
at 60 per cent. 

Since a diagnosis had not been established, we called on 
Dr. Benedict again, who performed gastroscopy on the thir- 
teenth hospital day. 


Gastro'scopy showed that just proximal to the musculus 

the mucosa presented a 
; n ? appearance with warty elevations ranging 

" ° height. In this region on 

e leaser curvature was an oval shallow erosion about 8 mm 
m diameter and 1 mm. deep with a clean wFiticR R 

.0 bo „oaU„,. The cu™. 
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appeared normal except for one or two which had a slightly 
beaded appearance. 

Dr. Benedict’s diagnosis was hypertrophic gastritis with 
erosion. 

The man made an uneventful recovery on bland, many- 
meal diet with iron. Seen a fortnight after discharge, he was 
quite asymptomatic. 

Comment . — ^Another example of fairly impressive hemor- 
rhage attributable to gastritis. 

Case VI, — A man of fifty-nine, one month before entry 
had had, without previous symptoms of any sort, acute epi- 
gastric pain immediately followed by the vomiting of thin 
black material and three hours later by the passage of a tarry 
stool. The melena continued for several days and he vomited 
material looking like coffee grounds on several occasions. 
A rather continuous epigastric gnawing also appeared and 
persisted. Vomiting became increasingly frequent — several 
times daily. He placed himself on a bland diet as he found 
that was the only one that would stay down at all. He be- 
came constipated and rapidly lost weight. 

Physical examination at entry disclosed nothing of great 
importance beymnd pallor and dryness of tongue and mucous 
membranes. The stool was dark colored and gave a strongly 
positive guaiac test. The blood picture was 3,500,000 red 
cells and 50 per cent hemoglobin. The blood pressure was 
140/90. 

Diagnosis . — Because of his age, the character of the bleet - 
ing and the brevity of the story, I was strongly inclined to a 
first choice, speaking diagnostically, of cancer of the stomac i. 

It was evident also that he had some degree of pyloric ob. 4 ruc 
tion with gastric stasis, either functional or organic, and ma 
nutrition and dehydration. He was not a user of alcohol, an(^ 

I did not seriously consider cirrhosis of the liver. My re.-^icen. 
put ulcer first in differential diagnosis. 

He was given a transfusion of blood by the slov’ ( np 
method, and on account of his obstruction was treated^ 
intravenous fluids only and full doses of atropine for thesp ..- 
of forty-eight hours. Then he was started on fluids 
but continued to vomit. On the sixth day it was dec)<V'<- 
have .r-rays taken. 
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X-Ray examination showed the esophagus to be norma . 
There were no varicosities to be seen. The stomach was nor- 
mal in appearance. The first portion of the duodenum v.as 
grossly deformed and showed an irregular constriction near its 
apex. No crater was made out, nevertheless the roentgenol- 
ogist considered the appearance characteristic of ulcer. 

Dr. A. W. Allen, of the surgical service, was consulted and 
advised operation on the ground that the man had obstruction 
and persistent bleeding. He considered him suitable for pos- 
terior gastro-enterostomy. 

Operation was done on the thirteenth day in hospital, di- 
rectly after a blood transfusion. A small duodenal ulcer was 
found with surprisingly little induration about it. The stom- 
ach showed very marked gastritis. A posterior gastro-enteros- 
tomy was performed. On the tw’elfth postoperative day the 
patient died of bronchopneumonia. Autopsy permission was 
sought, but refused. 

Comment . — ^In view of the operative findings, it seems 
likely that the bulk of this man’s symptoms were on the basis 
of gastritis. In retrospect it is evident that we should have 
performed gastroscopy. Had this been done, the gastritis, not 
shown by a:-ray, -would have been disclosed and recognized as 
a likely source of bleeding and cause of vomiting. Had the 
discoverj^ been made in time we might not have permitted 
operation and he might be living today. 

An error in diagnosis led to an error in treatment. The 
diagnostic procedure which might have led to a correct diag- 
nosis was not made use of. All of these facts have a high 
educational value. 


Case VII.~A man of seventy-one entered with a story 
that eight months before he had suddenly, after physical ex- 
ertion, raised two mouthfuls of blood. It was not clear 
wliethcr this came from tlie trachea or esophagus. A month 
later he began to have edema of his ankles. This graduallv 
increased exmnding up his legs, and for two months he had 
i’.nd in addition a progressive enlargement of his bellv 
claimed to be a teetotaler. 
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from ascites. The legs showed pitting edema to the knee^. 
On the day following admission he vomited some coffee-ground- 
like material giving a strongly positive guaiac test. 

The urine was not remarkable. The blood showed a mod- 
erate normochromic anemia, a white count of 5300 and one 
stool out of three gave a positive guaiac test. 

Abdominal paracentesis produced 3 liters of pale ye ow 

fluid, specific gravity 1.009. . 

Diagnosis.— ms dropsy did jiot yield to digitalis and 
was concluded that it was not in any important degree 
cardiac origin. Tapping and the use of salyrgan kept is as 
cites in check somewhat, but nevertheless he stea 1 y a 
In spite of his statement that he used no alcohol we concU 
that he probably had cirrhosis of the liver. His asser 

was negative. . , - * • fin the 

Under observation he became increasingly ] 

seventeenth day in hospital he had some spasmo ic a . 
pain, following which he vomited about 3 j'j,;"*, 

blood. A few hours later he passed some blood y 

The following day he died. , , 

The autopsy showed that he did have cirrhos_ / 

It was of the toxic type and there had been an ep-s de (asymp^ 
tomatic) of acute yellow atrophy in the ^ con- 

healed but the liver weighed but 760 Gm. T . 

tained 2000 cc. of clear fluid. No collate a 
observed. The esophagus showed no varices^ „„f„rial The 
was normal save that it contained deer 1.5 

duodenum showed a deep punched-out posterior ^vall 

cm. in diameter. _ . that, al- 

Comment.— The surprising thing m 
though we were quite correct m ^^PP®"’ hemorrhai-'e 

that he died of cirrhosis of the liver, the s 

from the gastro-intestinal_ tract_ was j ,.3rix. but a 

pose, in the presence of cirrhosis, v,a.= 

totallv unsuspected duodenal ulcer _ The patholo^ 
certain that the ulcer was the ^^^^ding point 

Discovery^ of this lesion antemor , ^he outconv 
modified the treatment in a way of the 

Its discovery" at autopsy, howe\er, = _rrha"e 
itv of diagnosis in gastro-intestmal hemorrhage^ 
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coscltowg all wtM" 

OctoLrand So“mber, 

2::d“ird ^ -”l,Xl“tXglad « lav be,o« 
and mysell certam po.nta 

oX dlagnosdc aide 

station ol the atap'a. “"d ‘'™ 

Patients vath stones c P cancer (Case )• 

cat to have gastdds (C«- « ^ of cancer of the atom- 

Patients vritb stones ^8.^ , gastritis (Case VI). 

ach turn out to have benig bleeding, it turns 

a case oi obvious "V^uSt, not from varices (Case 

out that the bleeding IS from an "'" ; ^^^or hemorrhage 

YII). That gastrhis emphasis, 

from the stomach is a poi course, that 

The moral to be deriv ^pper gastro-iiitestmal 

it is necessary' to study ar^Y P ^is condition per- 

hemorthage by ever,^ "!f^tn established. Barium examma- 
mits until a diagnosis has been es hemorrhage 

bons can be made isn bout .^served. We are mak- 

'; is continuing if special preca ^ ^go_ 

ing such examinations , , include in all cases careful 

The x-rov by roent- 

search for esophageal '^ances. advance and is very 

r,r.r,r,<TrnnViv is a comparatively re 


search lor esupuasv-crx -- advance and is very 

penography is a . ^\hat none were found in Case 

XXlcf SrhXhXX .ade us suspect that 
Ml. That t act p ^ _,,ihie for the hemorrhage, 
some other important aid to diagnosis. The 

Gastroscopy is aLoscope constitutes an impor- 

mlroducuon of We 


’ ga^'troscope constitutes an impor- 
mtiuuut-t.ttt. ... The' diagnosis of gastritis and that 

XaXurcfoTweedfng ma; often be e^abllshed in n„ 
obrnr When ulcerations are present the gastros 


ource of bleeding may often be established in no 
When ulcerations are present the gastroscopist 
nnv lie able to determine by inspection with a high degree of 

vheiher ihev are benign or malignant. 

. , .1 T i;vq 1^0 stress 


sccuracv whether they are benign or malignant 

On tiie therapeutic side the points I should like 
• u di f..','>fcial present-day significance are, first, that 
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transfusions of citrated blood can be given with very little 
risk of aggravating hemorrhage and constitute an extremely 
important procedure in upper gastro-intestinal hemorrhage; 
and, second, that it is probably safe and desirable to begin 
feeding in bleeding gastric cases much earlier than is generally 
customary. We are following Meulengracht, part way at least, 
in this matter. 
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back pain in gastro-intestinal disease 

instances a complaint of pain in the back at any 

disease advisability of considering 

nlTure organic in 

vertebml rr,? explanation is the obvious one, and until 

further I lT ^^en ruled out, 

isnol lnSed ‘h' Pr^enttag symptom 

There are certain individuals, however, who have back Data 

“ ? P “ i"® >>“ “ "‘p™ P careM seareh re 

^ZZTZZI ” disease ofaf,:': 

stances, it is „[ tte ulo7°“ “«"■»- 

fad tcfer'ence tolh 'ah T" does on 

symptom. '’“'P pot" may be the only 

'fatIc°aUbsoSJtTo'Sro”!l'’“"" “™'d on hypo- 

mtd.thc palicTl'is , Id th ' 51“: ‘-"I 

'estinal absorption. Such a stataLn due to in- 

ono. and i, is yo, "! f usually an incorrect 

fa msult ol absorption of imesitao • i”deed 
"0" «ot intrcqucn Iv is “s^aSi , L """stipa- 

“I'd fliol oi constipatioVnot ,?t ‘’"'faefa is tL 

' ''''■ 'fa- patient's s?nronr " i™ ' 

'-It probable, however 
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any fulness of the sigmoid or lower colon may, by mechanical 
action alone, cause the back symptoms, and this has been sug- 


gested by the work of Alvarez and others. 

Over a period of years we have had occasion at the Massa- 
chusetts General Hospital to study the pain produced by dis- 
tention of the digestive tract at various levels. On numerous 
occasions back pain has been reproduced simply by distention 
of a balloon in one or another portion of the gastro-intestina 
tract, and on a few occasions back pain has been the onj 
symptom thus produced. Relief has always followed as soon 
as the distention of the local segment has been released. 

Based on the work of various experimenters, including our 
own, we have come to the conclusion that almost all, if not a , 
symptoms caused by disturbances of the digestive tract are 
fundamentally associated with the local production o is en 
tion either above an area of spasm or above an area o 
disease with actual constriction. Because of the 
with which back pain has been reproduced experimentally, 
have been particularly interested in this symptom m re 
to organic and functional disease. The following 
serve to illustrate the importance of a proper !. g 

back pain and its occasional occurrence on the basis ot 


of the gastro-intestinal tract. thirfv-three 

Case I.— The patient was a young woman of 
years, whose admission complaints were epigastric 
associated with severe middorsal pain of three 
ation. Her past history included a story of pne 
six years and acute nephritis at the age of 
ous sore throats eventually required a tonsilkctomy " 

of twenty, and the following year a dilatation an 
was done for hypertrophic endometritis. Five ye l 
being seen for her present complaint she a 
gastro-intestinal upset of three weeks juration, 
with epigastric distress. .v-Rays at that time , g^tomack 
negative except for some evidence of quad- 

Two years later she had an acute attack of ^ 3 

rant pain, which resulted in an abdomma exp 
diagnLis of acute salpingitis. During her j ;„r!« 

fiten years prior to her present tilness ^ set- 

fever and repeated attacks of joint pain, 
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throats had been the cause for the tonsillectomy. There had 

been no subsequent joint symptoms, _ j c i 

Her present illness was of three weeks’ duration 
lowed a period of extreme fatigue while taking care of a diffi- 
cult patient. At tliis time she noted epigastric distress, re- 
lieved by food and soda. As the symptoms progressed the 
epigastric pain became less marked and was associated with, 
and at times replaced by, a very severe pain located in the mid- 
dorsal region at about the level oj the tenth dorsal vertebra. 
This back pain at times was the only symptom. It was suf- 
ficient at times to awaken her at night. The back pain was 
always relieved by milk of magnesia or other alkalis. 

Ph 3 'sical examination w^as essentially negative except for 
slight spinal tenderness to deep pressure at the level of the 
tenth dorsal vertebra, without any limitation of spinal motion. 
Examination of the abdomen was negative. 

All laboratory data were negative, and a diagnosis was 
made of penetrating duodenal ulcer, which was thought to be 
on the posterior wall of the duodenum. 

A gastro-intestinal series w'as reported as follows: “The 
esophagus is normal. The mucosa of the stomach is markedly 
thickened, and there are some secretions. The stomach emp- 
ties rapidly, and there is overdistention of the small bowel. 
The mucosa of the small bowel appears thickened throughout. 

definite ulcer crater is seen on the anterior wall of the first 
portion of the duodenum. This crater is about 1 centimeter in 
diameter and about 1 centimeter in depth. At 24 hours barium 
is scattered from the cecum to the rectum. The small bowel 
is empty. Conclusions: There is definite evidence of an active 
duodenal ulcer, gastroduodenitis and abnormal emptying of 
the stomach.” 


A simple regime which provided adequate rest combined 
Nvnh the usual dietarx^ and medicinal treatment for ulcer re- 
lieved all of the patient’s sxTnptoms in the course of about 
ten da\’s. 

CmamnU.— This case is of interest because of the severity 
Of the back pain in relation to anterior wall duodenal ulcer 
1 le diagnosis was relatively simple because of the periodicity 
tc pain and its relief by food and alkali. The unusual 
••■■Hure was the seventy of the dorsal pain, which for the 
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greater part of the present illness was the only symptom, re- 
placing almost completely the usual epigastric pain. 

Case II. — ^This patient was a graduate student of twenty- 
four years, who consulted me because of low dorsal back pain, 
associated with fatigue. His past history was absolutely ir- 
relevant, with the exception of an attack of acute appendicitis 
previously, for which he was successfully operated upon. His 
habits were noncontributory. 

His present illness was of six months’ duration and con- 
sisted in rather severe pain, fairly well localized just to the 
left of the tenth dorsal vertebra and not radiating. It came on 
in the middle of the afternoon and was severe enough to inter- 
fere TOth strenuous physical exercise. As a matter of fact, 
he had consulted a physician for relief of this pain, and had 
been told to discontinue crew work at the institution where 
he was pursuing his studies. Orthopedic studies were carried 
out, and for some time, although all the findings were nega- 
tive, it was considered that the back pain was due to a loca 
spinal condition. It was noted that the only aggravating factor 
was fatigue, and it was felt that the pain was probably on a 
postural basis inasmuch as x-ra.y studies failed to show any 


evidence of spinal disease. _ _ , 

Because of the persistence of his symptoms in spite o 
usual orthopedic measures, the patient consulted an ' 

who reviewed the entire situation carefully and concluded a^ 
his back pain was not due to bone or nerve disease. c)..e 
questioning at that time elicited no further facts except 
above stated. Because all routine studies, including p 
and laboratory examinations, were negative, it was deci e( ^ 
repeat the x-ray studies of the spine and to make a ga-> 
intestinal examination. Roentgenologic examination o t e 
tire spine revealed no abnormalities except ■'udimentary '-c 
ribs. A barium meal showed a small diverticulum - 1 ^ 

over the lesser curvature side of the duodenum compi 
with ulcer. This wms associated with vigorous ' T,,. 

two obseiwations. Follow-ing complete atropmization ' 
ter .r-ra\'s were repeated and were reported as follov. -. ^ 

15 evidence of what I believe to be a definite ulcer o' 
duodenum with a diverticulum in both the lesser anr 


curvature of the cap.” 
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There seemed no reason to doubt the diagnosis of duodenal 
ulcer, and a simple ulcer routine was immediate^'- instituted 
with complete relief of the back pain. Furtlier questioning 
revealed the fact that at times the patient had been conscious 
of verj^ mild indigestion at tlie time he had back pain. It was 
so slight as to make the patient neglect to mention it to the 
physician until pointed questions were asked. He also recalled 
the fact tliat after strenuous tennis or extreme physical ac- 
tmty he had been awakened at night between 1 2 and 2 o’clock 
mth back pain, in this case undoubtedly due to his duodenal 
ulcer. 

Since the establishment of the diagnosis, routine ulcer ther- 
apy has been completely successful in handling the patient’s 
symptoms. 

Comment . — ^This case is of particular interest inasmuch as 
the dorsal pain of which the patient complained was associated 
with strenuous physical activity. The digestive symptoms 
were so slight as to be completely overlooked by the patient, 
and for a long time the attention of the patient and that of 
his physician was directed toward the relief of what was con- 
sidered a “back condition.” Only by a process of elimination 
was the correct diagnosis established. 

Case III. — ^This fifty-year-old salesman entered the hos- 
pital on the orthopedic service for study of symptoms sup- 
posedly referable to the dorsal spine. His past history was 
absolutely irrelevant. 


Present Ilhicss. — ^The patient was well until seven months 
before admission, when he became aware of pain which radi- 
ated from the midepigastrium around the right side of the 
chest into his dorsal spine. This pain occurred following a 
mild attack of “grippe,” but was not affected by respiration 
cough, or bodily movements. It was completely relieved bv a 
few manipulations by his local osteopath. 

I'our weeks before admission the patient slept in a boat 
and struck his head on the coaming. He did not notice min 
until several days after die accident, at which time hp Bp ^ 
conscious of a pain 's'hicli radiated from the right int 
- rio,, ,l:c n'b a„d 

to food, exorcise or movements Tt w. 

... exme indeed. Os.eopn.Hc 
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On the night of entry he was awakened by severe pain in 
the region of the lower sternum, which subsequently disap- 
peared. The only other point of importance is that he had 
always complained of slight superficial tenderness over his 
sternum for many years. This tenderness was not related m 
his mind to anything in particular. 

Physical examination was essentially negative except for 
very slight superficial tenderness over the xiphoid process to 
moderate pressure. There was no tenderness in the back, no 
limitation of motion in the dorsal spine, and no pain on mo- 
tion of back or scapula. The pain was localized to the rig i 
of the fifth and sixth dorsal spinous processes, and on admis 
sion it was felt that there was a possible dorsal spine strain 
with pressure on the fifth and sixth dorsal roots. A neiiro Ooio 
examination was absolutely negative. 

Laboratory data showed a red blood count of 4,63 , > 

with a hemoglobin of 80 per cent and a white blood 
10,000 to 12,000. There was a normal differential and bio 
smear. Urine examination showed a concentrated urine wi 
a specific gravity of 1.024 to 1.030, but was otherwise negi^^ 
tive except for an occasional white cell in the smear an 
rare hyaline cast. The blood Hinton was negative.^ s u 
on the spinal fluid were normal, and the sedimentation ra e i 


within normal limits. _ 

A medical consultant examined the patient and Tg. 
the opinion that gallbladder and gastro-intestinal ^ 
should be made, but at the same time said^ he dou e 
presence of any positive disease in the digestive tract. ^ 

In a consultation with one of the neurologic 
Reginald Smithwick, to whom I am indebted for t m 
the latter agreed definitely with the possibility of a p - 
wall duodenal ulcer, but could make no such 
the histor>^ He felt that there was no spinal disease 
complete neurologic studies were indicated. _ rholec-.-- 

.-c-Rays of the chest were essentially negative.^ - 
tograph showed slight diminution of the density o 
bladder from the dye, but was otherwise "‘'v.r:. 

intestinal series showed a deformity of the duoden .. 

a lar<^e ulcer crater on the posterior wall near 


the cap. 
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Because of the latter finding, the patient rvas^ transferred 
from the orthopedic service to the surgical service, and an 
operation was performed by Dr. Smithwick. On exploration 
of the abdomen, a large ulcer was found in the second portion 
of the duodenum, penetrating into the pancreas. The ulcer 
was about iy2 cm. in diameter, going essentially through all 
layers of the duodenum into tlie pancreas. There ^^as diffu^e 
inflammation and edema of tlie pancreas around the ulcer. 
Because of the difficulty of attempting a local excision, a sub- 
total gastric resection was performed. 

Convalescence was uneventful, and the back pain of which 
the patient had complained completely disappeared. During 
the past fourteen months there has been no recurrence of the 
patient’s presenting symptom. 

Comment . — ^This case is of interest because a duodenal 
ulcer was suspected as one of the possible causes for his dorsal 
pain, but it was impossible to obtain, even after close ques- 
tioning, any history suggestive of a peptic ulcer. 

Case IV. — ^This patient was a sixty-three-year-old phys- 
ician,^ who entered the hospital on the neuropsychiatric service 
with a diagnosis of intercostal neuralgia. His complaint was 
that of posterior midthoracic pain, radiating to the lower cos- 
tal border and under the sternum, for a period of sixteen years. 
This pain was increased by nervous tension or fatigue and 
never radiated to either shoulder. On one occasion it seemed 
to travel up the neck to the angle of the jaw. 

Seven years before admission, he began to note that un- 
due exercise, fatigue, constipation and posture might bring on 
the attacks, and at this time he was unable to sleep on his left 
side. The reference of the pain was the same, but the severity 
increased even to the point of vomiting. a:-Ray studies were 
taken of the spine, stomach and bowel, and these showed noth- 
ing but so-called “minimal hypertrophic arthritis.” At times 
the pain was severe enough to warrant the use of morphine. 

During the three to four months preceding admission he 
Had constant pain between the shoulders at the mjerior angle 
of the scapula, and had had acute attacks precipitated by the 
'actors already mentioned, with radiation to the substernal 

O: " consultation n-ith Dr. Reginald Smithwick and 
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region. These were unrelieved by vomiting, and relieved only 
by morphine. They came on every three weeks and lasted 
several days. At the time of admission the patient localized 
his pain more on the right side along the eighth intercostal 
space. 

The family history and past history were irrelevant. The 
patient had lived an extremely active life, for the most part, 
in tlie practice of his profession. 

Physical examination showed rather poor posture, with no 
other outstanding findings. There was a slight cardiac en- 
largement with a blood pressure of 190/115. There was a 
moderate systolic murmur at the apex, and the aortic sccom 
sound ■was accentuated. There was a questionable diasto n. 
murmur at the left sternal border. A neurologic examination 
was absolutely negative. 

The patient was seen by a neurologic consultant, who 'v,b 
unable to make a diagnosis of disease of the nervous systcni. 
A cardiac consultant felt that there was hjTOcrtensive an 
arteriosclerotic heart disease, but did not think this contri )U ft 


to his symptoms. . 

.r-Ray examinations of the heart and lungs were 
e.xcept for slight prominence in the region of the left vnii 
and tortuosity of the aorta, without evidence of ' 

Films of the spine revealed some spur formation on the la ‘ 
and anterior margins of the bodies of the vertebrae, am c ^ 
siderable sharpening of the articular margins between the^ / 
and vertebral column, characteristic of hypertrophic ar 
Graham test was negative. A lumbar puncture 
mal spinal fluid, and a lipiodol injection into the 
showed no evidence of disease. -A gastro-inte-^tma ^ ■ 

showed slight prominence of the gastric rugae, increa-m. 
istalsis and gross deformity of the duorlenal cap, ci--- 
istic of ulcer: there was a small hiatus hernia. , 

Following these r-rays a medical consultant - - _ 

lowing opinion: “From the story that I can obtain.^ •• 
me that fatigue, involving posture or strain on v .- 

quick changes in position, etc., are ' 

attacks. Duodenal ulcer may be present, but ^ 

out its relationship to his pain. I suggest tc- 
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namely, further neurologic studies, including therapeutic novo- 
cain block during an attack.” _ 

Routine laboratory data were absolutely negative. _ 1 he 
urine showed a specific gravity of 1.018, albumin -f , with an 
occasional hyaline cast and occasional white blood cell and 
epitheUal cell. The red blood count was 4,970,000; white 
blood count, 7300; hemoglobin, 95 per cent; and the differ- 
ential count was normal. A Hinton examination was^ negative. 
An electrocardiogram showed slight right axis deviation, a late 
inversion of Ti and a fiat T 2 . Studies of the spinal fluid 
showed normal dynamics, no cells, a total protein of 77 mg./lOO 
cc., a negative Wassermann and a gold sol of 0112232100. 

Following a rather prolonged observation, it was finally de- 
cided that it was impossible to explain the patient’s symptoms 
on the basis of spinal or cord disease, and a diagnosis of duo- 
denal ulcer was made on the basis of the .r-ray findings. The 
patient was so advised, but he refused to accept such a diag- 
nosis, and eventually it was necessary to attempt relief of his 
symptoms by a paravertebral block. This was done by Dr. 
Smithwick, who injected with alcohol the paravertebral area at 
the level of the fifth, sixth and seventh dorsal vertebrae. 

From this time on the patient had no further pain and led 
an unrestricted life, as far as activity and diet were concerned. 
Six weeks later, however, his son reported that he had just 
had a profuse gastric hemorrhage. This attack was extremely 
severe, and the patient only gradually recovered. When he 


was strong enough to return to the rospital a further x-ray 
study was made of the gastro-intestinal tract, which revealed 
at this time a definite ulcer crater on the posterior wall of the 
duodenum, with a large area of edema around it. 


Following the hematemesis and the positive x-ray findings 
the patient was convinced of the activity of his ulcer and im- 
mediately went on a strict ulcer regime for several months 
Finally there appeared a new symptom of severe substernal 
oppression on effort. This gradually increased in intensity and 
eventually terminated in a characteristic attack of coronarv 
thrombosis, from which he died. ^ 


Comment . case is of unusual interest because of the 
extreme severity of the low dorsal pain simulatincr 
« ay disease al Oic level of the eighth doral vertebra NumeT- 
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ous consultants were confused as to the cause of his symptoms, 
and it was only by a process of elimination that a correct diag- 
nosis was eventually obtained. Because of the atypicality of 
his sjonptom, the patient himself refused to accept the diag- 
nosis of ulcer as the cause of his difficulties, followed out no 
instructions, and probably as a result precipitated further ul- 
cer activity, which resulted in a serious hemorrhage. Tin' 
subsequent development of symptoms of coronary heart dis- 
ease is of only secondary importance inasmuch as these symp- 
toms were entirely different from those originally complained 
of by the patient, were entirely limited to the siihsternal re- 
gion, and did not alter the correctness of the previous diagnosi.-. 

Case V. — This salesman of forty-eight years entered tin 
hospital complaining of ten years of gastro-intestinal symp- 
toms, consisting of flatulence, left lower abdominal discomfort, 
rumbling and, at times, lower abdominal tenderness and spasm 


His past history was irrelevant. 

The attacks of lower abdominal discomfort and left lo"‘t 
quadrant tenderness were characteristic of so-called ‘ mucou’ 
colitis.” They always followed emotional disturbances or pm 
longed fatigue, and were associated with loose mushy stoo i or 
extremely constipated bowel movements, accompanied b> arM 
amounts of thick tenacious mucus. In addition, thore ''O • 
complaint of back pain localized over the right and lejt ‘ 
sacral region, but particularly on the left. It was apt to occu 
during an attack of “colitis” and might persist for severa ^ 

It was dull in character, and relief appeared to be 
with a return of normal bowel movements. The relation 
between bowel activity and the occurrence of lumbo.-^acra 
had led to a diagnosis of lumbosacral arthritis due to , , 

absorption. At different times a very detailed dietarv 5 , 

had been outlined, including the administration of lacti- <• 
bacilli in order to combat intestinal putrc-factiori. ^ ^ ^ 
Over a period of several years he had received - 

tensive treatment at the hands of orthopedic | 

arthritis. The treatment consisted largely in the m 
of diet, bowel activity, and proper exercises. ^ , 

On admission to the hospital his physical exarmr. 
essentially negative, except for a palpable ^ , 

slishtlv tender to deep pressure. A ^iaunoido^copy r-."- 
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spastic, injected rectosigmoid, which was somewhat granular 
in spots with one or two points of capillary bleeding following 
sponging of the mucous membrane. The appearance was ab- 
solutely characteristic of tlie findings in “mucous colitis.” 

Examination of the blood, urine and stools nas negati\c 
with the exception that there was a very obvious tendency to 
starch fermentation, evidenced by the stool studies. An .t-ra\ 
examination of his spine revealed no definite abnormality of 
the lumbosacral and sacro-iliac regions, and a barium enema 
revealed no evidence of disease, but tliere was a moderate de- 
gree of spasm in the sigmoid and descending colon. 

While in the hospital tlie patient complained from time to 
time of lumbosacral pain, and it was noted tliat this was re- 
lieved by a cleansing enema. It \vas of particular interest to 
note that relief from the back pain was obtained in a few 
minutes after evacuation of the bowel. The relief was so strik- 
ing and it occurred so rapidly that the patient was given a 
bland solution by rectum to be retained. "When the colon was 
filled he complained again of back pain, which subsequently 
disappeared as soon as the solution was evacuated. Subse- 
quently, on numerous occasions it was noted that immediate 
relief was always obtained by evacuation of the bowel and 
that at times, even in the absence of bowel movements, ade- 
quate doses of belladonna would also provide relief. 

Comment. — This case is of particidar interest because of 
the fact that the patient had been diagnosed and treated for 


some time as if he had a case of lumbosacral arthritis, due 
to intestinal intoxication. Such a diagnosis, as a rule, repre- 
sents rather faulty reasoning, although it is true that at 
times arthritis is benefited by improving the bowel hygiene. 
In this particular instance, the back pain was undoubtedly due 
to a full sigmoid v^nth more or less marked local spasm. The 
rapidity wth which relief was obtained by enemata quite ob- 
viously proved that emptying the bowel mechanically relieved 
the cause of the symptoms and that absorption of toxic prod- 
ucts had nothing to do with the patient’s so-called “arthritis ” 
A more careful interpretation of the patient’s history would 
undoubtedly have revealed the fact that the back pain was 
uuestinal in origin and in no sense due to arthritis, and pro- 
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longed and rather unnecessary treatment would have been 
avoided. 

Discussion. — The usual reference of pain from the gastro- 
intestinal tract is well known to be located in the midline an- 
teriorly. This is amply supported by both clinical and ex- 
perimental evidence. Gastroduodenal pain is almost always 
sharply localized in the midepigastrium, and colonic pain is 
nearly always localized in the hypogastrium, more or less near 
the midline, except when associated with disease of the colonic 
flexures. 

Back pain as the only symiptom or as the predominating 
symptom is rarely considered as being due to disease of the 
gastro-intestinal tract. Such a point of view is obviously a 
correct one, but the preceding cases, as well as e.xperimental 
evidence, shoxv that at times it is of the utmost importance 
to recognize the fact that this symptom may be due to diges- 
tive tract lesions. Recognition of this fact will result in a more 
nearly correct interpretation of the history, and at times will 
obviate many therapeutic difficulties. 
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VAGINITIS, VULVITIS, AND CERVICITIS 

Introduction. — ^This paper is a discussion of the various 
causes for leukorrhea or vaginal discharges which now occupy 
the attention of gynecologists everj’n’here. A great deal is 
known about them but there is yet a good deal more to learn 
concerning their actual etiology and their treatment. ^Marked 
progress has been made of late, and an endeavor will be made 
to present the new advances as well as the satisfactory types 
of older treatments. 

Many patients come to the gynecologists complaining of a 
vaginal discharge, itching, and a disagreeable feeling in the 
vulva. There are numerous causes for these, and the investi- 
gation of the individual patient must be carried out with nearly 
all the possible reasons in mind. There are no characteristic 
sjTnptoms, gonorrhea having the same sort of symptoms as a 
trichomonas or monilia infestation and all causing the same 
sort of local difficulty. Occasionally from the appearance of 
the discharge, or the odor from it, a tentative diagnosis can be 
made, but it must always be supported by a complete investi- 
gation. Discharges and irritations can be of various types, 
such as infection; infestation with parasites or yeasts; or un- 
known bacterial invaders, such as cause lymphogranuloma in- 
guinale and esthiomene. The reasons for senile vaginitis, 
kraurosis, and leukoplakic vulvitis are probably hormonal and 
should be placed in another category. 

Gonorrhea.—First of the infections involving the vagina, 
vulva, cerN-ix. and the numerous small glands in these regions 
let us take up gonorrhea. There is no need for discussing the 
method of infection of this disease. There are certain things 
about the local lesions, however, that should be expressed. 
Gonorrhea usually affects the urethra, Skene’s glands, Bartho- 
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lin’s^ glands, and the endocemx before it extends through the 
uterine canal into the pelvis. The local disease is usually self- 
limited in the cervix and the various glands of the vagina and 
urethra, the duration rarely being over three months without 
any form of treatment. A persistent discharge following the 
original infection is practically always due to secondary in- 
vaders; it is rare indeed that a gonorrheal infection persists. 
I^Iicroscopic slides of smears are usually negative at the end 
of six weeks. At the end of three months it will probably be 
found that in almost every instance the gonococcus has 
vanished, unless reinfected. 

A vaginal discharge originating in the cervix may be due to 
an acute gonorrheal infection or to a later infection by sec- 
ondary' invaders. Most chronic cervical discharges are due to 
the infection of a so-called “congenital erosion,” or secondary 
infection following a gonorrheal infection, or as is most com- 
mon, to infection of the e.xposed endoccrvical glandular epithe- 
lium following a laceration due to childbirth. The treatment 
of tliese lesions should be directed toward eliminating the ex- 
posed endocerxical tissue. This may be accomplished by any 
form of cauterization, or by repair or amputation of the cervi.x. 
Local topical applications are of very little curative value, fn 
deep-seated infections of the cervix and cndocervix heavy 
cauterization may be considered but this type of treatment 
only checks the infection in the areas cauterized. To relieve 
this type of infection it is often necessary' to resort to high 
amputation or even total hysterectomy. Local treatment .-.uch 
as light cauterization will care for superhcial infections when 
the infection is limited to the e.xposed tissue or the e.xpo-ed 
endocendcal glands of the "congenital erosion." Cure can be 
accomplished only by complete removal of the entire inff-cted 


area. 

The theory of the retention of the gonococcus in the .Sk'-r.f- • 
glands and Bartholin's glands is being discarded, and U’'-- 
sistent infections are now considered to be reinfectio.c- ir'-.'-- 
the same or another source; the infection gonrig fro.m t:.- m.;.'' 
to the female, from the fe.male back to the male, pay-c 

about by sexual intercourse. This happens in ^p;te c: 
that it may be denied by the patient. The diaunou- o: a mm- 
orrheal infection in a w-o.man. e.xcept in t.ae ;.r-t irv. 
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is extremely difficult and complete reliance cannot be placed 
upon smears showing gram-negative intracellular diplococci. 
The only accurate method of diagnosis is a culture of the or- 
ganism on special media that are obtained fresh from the bac- 
teriologist and taken back to him at once for incubation. The 
time-honored tliree consecutive negative smear method is now 
unsatisfactorc’^ and a culture should be taken and repeated 
before a patient can be given a clean bill of health. The treat- 
ment should be general — cleanliness, rest in bed, and no dis- 
sipation of any kind — food or drink. Pitcher douches of salt 
solution or dilute potassium permanganate poured over the 
vulva are excellent. With a gentle swabbing out of the vagina 
and a cleansing of the cervix of its discharges to allow better 
drainage, the infection, if it does not go higher, rapidly sub- 
sides. Nowadays sulfanilamide is recommended highly, this 
should be given in doses large enough to kill the organisms. 
Eighty grains or more per day in the average adult female is 
about the proper dosage. It can be decreased or increased, 
depending upon the resistance of the patient, her size, her 
weight, and her blood studies. Heat treatment is extremely 
valuable — the patient being placed in an electrically heated 
chamber, the temperature being raised to a point high enough 
to destroy the gonococcus. After two or three such treatments 
it is usual for the gonococcus to disappear from the vaginal 
and cervical smears. There is no doubt that gonorrhea can 
be overtreated, and it is probable that rest in bed, or at least 
rest at home, absolute cleanliness, vaginal hygiene, and the use 
of sulfanilamide will take care of most' cases. In some in- 
stances Skene’s and Bartholin’s glands are involved and must 
be opened. Skene’s glands can be cauterized in the office under 
local anesthesia with the endothermy machine; and Bartho- 
lin's glands, if they become swollen and abscessed, can be 
drained by wide incision through the skin of the viilva. If 
the infection subsides and later a Bartholin’s cyst is formed 
this can be either dissected out or a silk suture can be sutured 
through It from skin to vagina, the thread being tied and left 
to allow proper drainage through the two small holes The 
persistence of a gonorrheal infection in these areas is not a 
common condition. 

The treatment of infantile or juvenile vulvovaginitis of 
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gonorrheal origin is best carried out by means of the fcmnic 
sex hormone estrin. This in proper dosage, and carried oui 
long enough, will change the child's alkaline transitional epithe- 
lium of the vagina into the acid squamous type of epithelium 
of the menstruating woman. The vagina of the adult resists 
gonorrheal infection so it is logical to change the epithelium 
of the child into adult type. There is no danger in this treat- 
ment, although occasionally swelling of the breasts and even 
slight vaginal bleeding occur. 

Chancroid. — The ne.xt infection to occupy our attention 
is chancroid. This lesion is much more uncommon than it 
was formerly and is not frequently seen in the variems out- 
patient clinics dealing with the venereal diseases. It is cau-ed 
by Ducrey's bacillus, and multiple small ulcers are former] r.n 
the vagina or the vulva, or even out upon the buttocks. It- 
cure depends upon cleanliness and painting the surface of t!;r 
ulcers with pure carbolic or chromic acid. Frequently chan- 
croid is accompanied by “buboes” or an infection of the hm- 
phatic nodes in the inguinal regions and for the-e he.at. to 
localize the lesion, and inci^ion and drainage are occa-irjnahy 
necessary. 

Tuberculosis of the vagina is rare and is u-ually an acro:.;- 
paniment of a tuberculous infection el-ewhere. probably in t/.r- 
lung. It may possibly be a local !e-ion ari-ina in t:;>'- v.ag.r.a 
itself. Not many instance? of ?uch inb-ction- k.a-.a- bi-en n- 
ported. Treatment should be the sa.me as the treat.n'.'-n’. 
tuberculosis of any type — re?t and hygiene. 

Syphilis usually occurs in the form of hard chaner'-. aa 
indurated, s.mall ulce-mted area either o.n the foarc;.-::-. la:,. 
m.inus. Cc-rvh':. or near the u.'-ethra. Th;- i.nf-euo.a .. 
accompanied bv hard Ivm.ph nodes m the g.'o..'. r:.- 

m.ent is of course the ?a-m,e as treatrr.e.-.t far '.yp;....- m 
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terized by a small red or grayish ulceration in the vagina. 
Smears shou' the presence of fusiform bacilli and 
Treatment consists of neoarsphenamine given intravcnou.==ly 
and painted locally upon the various small areas involved. 

Lymphogranuloma inguinale, the so-called thhd vcmrral 
disease, is characterized by numerous ulcerating lesions in the 
vagina and the swelling of the lymph nodes in the femoral, 
inguinal, and iliac regions. It is oftentimes accompanied by 
a lesion of the rectum with hard induration and beginning 
stricture formation. The Frei test usually determincb the 
diagnosis when the vaginal lesion reveals no definite organism 
that can be attributed to any other infection. 

Esthiomene is a later development of this peculiar venereal 
infection and is now considered as a form of lymphogranuloma 
inguinale. Its treatment is difficult and unde excision of the 
lesion with the endothermy current is the best form of treat- 
ment. There is no specific therapy for this lesion. 

Of the infections of the vagina, cervix, and vulva, gonor- 
rhea is by far the most important, but it is necessary to bear 
the others in mind in order to carry out the proper treatment. 
Their diagnosis is very important and an accurate diagnosis 
can be made only by properly carried out bacteriologic in- 
vestigation. 


The next group to be considered are those of tire infesta- 
tions, due to either the trichorhonas or yeast. Trichomonas 
vaginalis vaginitis is of the greatest importance. The litera- 
ture of the past few years contains ten times as many articles 
on trichomonas as on other infection of these particular re- 
gions. It is probably present in from 16 to. 17. per cent of 


nonpregnant women complaining of a discharge and in from 
20 to 25 per cent of the gravid women.. In some patients the 
orpnism is present without giving symptoms but under cer- 
tain circumstances of lowered vitality, etc., this organism 
causes symptoms of a veiy^ disagreeable type. Most patients 
\wth leukorrhea who have been treated by other physicians 
without success, or who have been cauterized without success 
have this particular infection. The clinical history is very 
llT'cal: the patient complains of a burning, irritatine dis- 
agreeable vaginal discharge with a very pungent odor. Usu- 
alK when the patient comes to the physician in his office she 
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has taken a douche or attempted to clean herself as carefully 
as possible before his examination. It is then practically im- 
possible to make an accurate diagnosis because any sort of 
treatment, even a simple water douche, will cause the trich- 
omonas to vanish for a short length of time. Therefore, the 
diagnosis of this condition' on the first office examination when 
the patient has recently (either the day before or the day of 
the examination) taken a douche is practically impossible. It 
is necessary then to wait until the discharge is again aggra- 
vated and have the patient report at her worst. The Trichom- 
onas vaginalis is probably the organism that causes the vaginal 
infection, but it is probable that the trichomonas of the mouth 
and of the rectum can cause the same symptoms. There is 
much dispute concerning this. It may be that the trichomonas 
is the same whether it is in the mouth, the rectum, or in the 
vagina. Perhaps it changes from one type to another, depend- 
ing upon its locality. The possibility of a vaginal infection 
due to improper hygiene in the region of the anus, perineum, 
and vagina is very great. The infection can be acquired from 
toilets, linens, towels, and I have had patients reporting wth 
this condition who have lived with women known to have the 
infection. Frequently nurses who have taken care of patients 
who have it find themselves infected also. There is no doubt 
but what it is transferable and contagious, but in most in- 
stances its onset probably comes from a sweeping of fecal 
particles into the vagina by the incorrect method of iviping 
the anus from back to front, rather than from front to back. 
Women perform this feat incorrectly because they go to the 
toilet with their corsets on and are unable to wipe in the proper 
direction. The teaching of the correct procedure to younger 
girls and children is extremely important. Trichomonas vag- 
initis is most commonly found in young adults but it occurs 
in children and old women. It used to be considered unlikelj 
that children would have this infection but lately there have 
been reports of little girls of from three years to the age o 
puberty being infected. The majority of cases are among those 
of the menstruating age but numerous ones are seen in pa- 
tients past the menopause. 

The diagnosis is not at all difficult; it has been complicate 
by the various methods suggested for making it. It has a - 
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ways been stated that one should make the diagnosis by look- 
ing at a hanging drop preparation after having diluted a drop 
of pus with warm saline. This is entirely unnecessary. _ On 
opening the vagina wth a Graves’ speculum, a small bit of 
pus is obtained and placed on a slide and a drop of warm water 
put on it. A cover slip is then placed on this and it is put 
under the microscope and looked at under a high, diA' power 
with the light turned about halfway down. It is then ver\' 
easy to see tlie small organisms twisting and jerking in all 
directions through the smear. Their size is often that of pus 
cells and sometimes they are confused with phagocyting cells 
containing many bacteria that appear to be moving. If these 
are watched carefully it is found that only the inside is moving 
and that there is no motion to the cell itself. The diagnosis is 
not at all difficult if one accustoms oneself to looking for these 
organisms carefully in a moist smear of every discharge. Cul- 
tures are possible and have frequently been done, but it is not 
necessarjr to do so in most instances because the organism can 
be so easily seen. 


The sjTnptoms are those of an irritating, odorous discharge, 
the odor being verjf pungent and acrid and very typical. The 
patients have itching and burning, and a disagreeable feeling 
in the vulva. Sometimes the vulva is chafed, and there is 
chafing on the legs. Occasionally cases have been reported 
with abdominal pain and temperature, as though some inflam- 


matory process were present; this may easily be due to the 
fact that there is absorption through the vagina into the pelvis 
with a swelling of the lymph nodes in the retroperitoneal 
tissues. The cervix itself is practically never involved. Fre- 
quently there is an accompanying urgency of urination, dys- 
pareunia, and general complete unhappiness. That the trich- 
omonas is specifically responsible for the discharge, discounting 
the presence of the streptococcus, which is nearly always pres- 
ent has been proved by various authors who have planted the 
nchomonas m pure culture in the vagina of women without 
trichomonas infection. The newly infected have had the same 

wSiT/' who originally had the infection from 

'hich the organisms were obtained. This method of deter 
-nation should not be repeated, but it has been done and S 
nportto in various articles in the literature. 
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Many methods have been advised describing how this dis- 
agreeable infection should be cared for. That no one treat- 
ment is satisfactory will be shown by the numerous methods 
that have been advised. Any treatment may give complete 
relief quickly, but the infection may come bacL It is possible 
that the bladder may harbor the organism, and numerous re- 
ports have been made of urine specimens containing the trich- 
omonas. Nothing but a carefully taken catheter specimen 
should be accepted as proof of this infestation but it is true 
that in some reports as many as 10 per cent of cases seem to 
have it. It is frequently noted that after a patient has been 
cleared of the disease as far as possible the infection comes 
back again, in spite of the treatment which has cured other 
patients. This may be due to infection from the male. There 
are conflicting reports concerning the infection of the male 
with this disease. Nevertheless in a recent resume of the lit- 
erature for this paper there are reports of at least SO males 
who had it in the urethra, bladder, or in the prostate gland. 
This means that many more males than were suspected have 
this particular infection and that therefore if the treatment 
fails investigation of the husband should be undertaken to 
prove whether or not he is responsible for the recurrence of the 
disease. 

The treatment of trichomonas vaginitis is enthusiastically 
described by every author, usually the form of treatment ad- 
vised being the one in which the writer is particularly inter- 
ested. It has been my experience to try practically every 
method of treatment advocated by these various writers, an 
I have found that it is very easy to clear up the local discharge 
and to make the patient comfortable. I have found that by 
continuously treating the patients they seem well. It has a sO 
been noticed on numerous occasions that following one or tuo 
treatments by any method the infection may disappear per 
manently. In others it has been noticed that in spite^ of ^ e 
most carefully planned treatment the lesion reappears in spite 
of anyiihing that can be done. I have had patients 
have treated daily for six consecutive weeks mthout being a e 
to clear the infection. It seems to me that it is probable t a 
these persistent or recurrent infections are due either to m 
fection of the female bladder or to infection in the husban 
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reinfects tlie patient. It is most important, therefore, to 
find out whether or not there is any source of rccontamination 
after a proper course of treatment has been given without cure. 
The first treatment should be carried out for one month, until 
the catamenia begins, then for about a week directU’^ after the 
period. One should tlien wait to see whether or not there is 
a recurrence of the discharge before and after tlie next period. 
Some gjmecologists prefer to continue to treat their patients 
after one month of careful office treatment before and after 
each period for about six months. The number of immediate 
favorable responses are so great, and so many of the recent 
articles speak of one to three montlis’ “cures,” that it is im- 
possible to say how curable the disease is. I have found it 
extremely difficult to cure and tell my patients that I can make 
them comfortable, that I can rid them of their trouble by 
constant care and treatment in the office, but that I cannot 
guarantee that it will not return. It is very easy to relieve the 
patient of her symptoms but to cure the disease is extremely 
difficult. The tabulation shows the various vehicles advocated 
as treatment in the recent literature. 


Quinine 
Arsemc 
Lactic acid 
Picric acid 
PiToUgenous acid 
Silver picrate 
Devegan 

Sodium perborate 
Glucose 

Salt, 2 S per cent 
Drying 
Green soap 
Bichloride of mercurs' 
Broth filtrates 


Protargol 
Mercurochrome 
Gentian violet 
Acroflavine 
Iodine 

Neoarsphenamine 
Lead acetate 
Zinc oxide 
Metaphen 
Lassar’s paste 
Kaolin 

carbamino phenyl arsenic acid 
Silver nitrate, 20 per cent 


WTien a great number of treatments are advocated ther 
no question of there being a specific method of cure Th 

'ou — 4^ 
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In doing this the largest number of cures will be obtained. 
One must by trial and error find out which method is best 
suited to each individual. The question of reinfection from 
the male must not be overlooked. 

Another interesting and not uncommon infestation of the 
vagina and vulva is by the yeast monilia, and occasionally the 
leptothrix. The monilia is the most common and it causes a 
vulvitis and vaginitis. The diagnosis is not difficult to make 
microscopically, the long mycelia with their buds being easily 
seen in a moist smear, just as in the diagnosis of trichomonas 
infection. The monilia can also be found by staining the 
smear with gentian violet. Monilia so frequently accompanies 
diabetes and pregnancy that if one can say the trichomonas is 
not present and responsible for the discharge monilia is. It 
is the cause of oral thrush in children who are born to parents 
having monilia. This fact has been proved by the transfer of 
the pus from the vagina of an infected mother to the throat 
of the child. Patients with monilia may have no symptoms 
whatsoever, but others have a very irritating, pungent, highly 
acid, flaky, and pussy or watery type of discharge as seen in 
thrush. The disease is worse before and after menstruation. 
Frequently when in patients with a pruritus thought due to 
diabetes who have been properly treated for their diabetes the 
itching, burning, and discharge continue, the monilia or yeast- 
like infection can be found. It is either an acute or chronic 
disease and can last for years. The treatment is simple and 
effective and consists of painting the region and washing out 
the vagina rvith 1 per cent watery solution of gentian violet. 

Senile vaginitis, leukoplakic vulvitis and kraurosis are com- 
binations of atrophy and infection. Senile vaginitis is not due 
to any specific organism known and is usually accompanied b> 
an irritating discharge, and one will find that on observing t ^ 
vagina there are many small punctate areas that appear to e 
small ulcerations. Smears of the discharge will show numer 
ous pus cells, many bact..,ia, and many cells of the 
layers of the epithelium of the vagina, the menopause ce -j- 
The mucous membrane of the vagina is broken down in ^m^a 
areas and is thin because of the atrophy of the epithelium t at 
occurs at the climacteric. The underlying layers f tran.-ition- 
and basal) beneath the spinal or cornified layer are e.xpo-( 
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ari'e from tbe?e area^ 
and the so-called e lo the adherence o( these 

Adhesions are frequent i np„ere acute senile vaginitis 
small, red, ulcerated spo • adhesions, and a 

frequently accompanied m^ ^n practically impos- 

chronic one by ‘^^Vo" he ^o;er Ueatnrent ol this 
sible to break up. . ,,qth Churchill's iodine or 

condition was to pai^t ^ | anesthetic in an endeavor to 

full strengdi iodine under a hg^^^ epithelium and later 

cause peeling of the uppe 

heahng. rsTr-imrlap of the vaginal mucosa and its 

Since ^YeTemak sex hormone, estrin, and since we know 
response to the female se. .jHonai epithelium covering 

te tre are able to change the ,,, ut,c. 

0,e va^a in ^ change L 

it is reasonable by estrm trea adult mu- 

-- rrcosa's; 

sLr - 

“fmarup ol nothing b“‘ 

hum with or without nuclei then the full ^ ^ Jof 

been obtained, then the discharge ceases. Two methods of 
•living estrin have been tried— oraUy and locally in the va,,ina. 

It is mv impression that much more satisfactory ^^esults are 
obtained by using large doses of estrin in suppository form in 

Leukoplakia vulvitis and kraurosis are evidence of 
changes due to lack of the female sex hormone, and, ]ust as in 
<^enile vaginitis, the vulval epithelium can be changed by the 
use of the female sex hormone. Thus it is possible in patients 
with leukoplakic vulvitus and kraurosis to give some relief by 
the use of this treatment. If, however, the kraurosis is ad- 
vanced or the leukoplakic vulvitis is acute and severe this 
form of treatment is of no use and surgery must be resorted to. 
U is possible to think of leukoplakia of the vulva as the be- 
ginninu of the change that ends in kraurosis j that is, in leuko- 
plakic vulvitis there is a thickening of the superficial layers 
of ilie epithelium, the comified layer being much thicker than 
the iransitional or basal layer, and the underlying connective 
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tissue may be spongier due to edema and round-cell infiltration, 
whereas in kraurosis the epithelial layer has shrunken tremen- 
dously and the subcutaneous connective tissue, after the in- 
flammatory process through which it has gone, is much thicker 
and contains great masses of collagen. In leukoplakic vulvitis 
large numbers of lymphocytes can be seen beneath the epith- 
elial layer, denoting chronic inflammation. In kraurosis the 
lymphocytes are usually pushed down out of the way and are 
bunched together. The red vulva with white patches, the typ- 
ical leukoplakia, is easy to differentiate from the smooth 
parchment-hke vulva of kraurosis. Here the labia minora are 
obliterated, even the clitoris being buried sometimes in the 
parchment-like tissue. The treatment is either surgical or by 
means of estrin. 

Besides the lesions described above there are other causes 
of vulval and vaginal difficulties such as allergic manifestations 
— eczemas, and skin changes due to food sensitization; there 
are mechanical causes for vaginitis such^as strong contracep- 
tives, scratching, the use of cotton or cellulose in the vagina 
or against the vulva during the menstrual period, or irritating 
discharges due to puerperal infection. There are leukorrheas 
and vulval irritations due to the discharge from a pyometrium 
or to retained products of conception. There are many others 
but the most common are those listed and described above. 
Treatment is not difficult providing the diagnosis is correctly 
made. Some of the treatments are specific, but others are not. 
Trichomonas vaginal vaginitis is the most common and one of 
the most difficult to cure. We must not be led astray by what 
w'e read in the literature or in advertising pamphlets but must 
choose the treatment that we can best handle and carry that 
treatment out to its final conclusion. 
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CARDIAC FUNCTIONAL TESTS 

An estimation of the functional capacity of tlie heart should 
be included in everj^ complete cardiac diagnosis. This is often 
possible, in the early stages of heart disease, by careful in- 
quir}' into the ability of the individual to perform work; the 
decrease in exercise tolerance is considered a measure of the 
degree of heart failure. The desirability of a more accurate 
method of determination has long been apparent and many 
tests have been devised in the attempt to measure quantita- 
tively the functional capacity of the heart. It is our purpose 
here briefly to discuss the nature of such tests and to describe 
and criticize certain of them. 

In testing the functional capacity of the heart it is a mat- 
ter of importance that the full extent of its power be known. 
If signs and symptoms of heart failure are present Avith the 
body at rest, there is little or no cardiac reserve remaining as 
the heart is working at its full capacity. The problem be- 
comes difficult, however, when the reserve power of the heart 
is considerable. In such instances the heart must be placed 
under a condition of strain before its power can be appreci- 
ated. Ideally this strain should involve the heart alone and 
should be sufficient to test its full ability. Practically this is 
impossible because in any work test structures other than 
the heart are also involved, and the response may be limited 
by the pulmonary capacity or by the general fitness of the 
individual rather than bv the heart 

... .V >0 K is S 
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even this information is of a limited character. Functional 
tests must not be regarded as an answer to all doubtful car- 
diac problems but to the specific question as to how much 
work the heart is capable of performing. In many instances 
this information will prove misleading unless placed in its 
proper light according to the particular problem under con- 
sideration. 

The methods of studying and testing cardiac insufficiency 
have undergone great development in recent years. Interest 
in examination in the nineteenth century was centered chiefly 
on such simple methods as auscultation and percussion and 
only toward the end of that century were introduced sphyg- 
mography and the measurement of the blood pressure. In 
recent years the development has continued at a rapid pace. 
Elaborate studies have been made of the quantitative rela- 
tions of the circulation based on the science of hydrodynamics. 
Methods are now available for measuring the minute volume 
of blood flow, stroke volume, and circulation time. The physi- 
ology of respiration and the changes observed in heart disease 
have been exhaustively investigated. Many properties of the 
blood have been measured and studied by physicochemical 
methods. Electrocardiography has become a routine pro- 
cedure. Roentgenography has found an important place and, 
quite recently, roentgenkymography has demonstrated impor- 
tant possibilities. 

It is not feasible here to describe the many tests which 
have been proposed as aids in the determination of cardiac 
function. Nor is this desirable. Clinical medicine has shmvTi 
little interest in the results of the great majority of such in- 
vestigations and, for the most part, with good reason. 
of the tests require considerable apparatus and specializec 
technical training. Even in large clinics where apparatii.-', 
space, and technical assistance are available it is unii.-ual to 
find elaborate cardiac functional tests routinely used. How- 
ever, certain of the simpler usts have not found the favor thc> 
deserve. AAT are strongly of the opinion that this is large > 
due to an improper appreciation of their usefulness as well a- 

of their limitations. . . 

One of the most satisfactory' tests available at thi.- time 
is the step test as modified by' Master.* It is simple yet mea^ 
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ures quantitatively the amount of work performed. It take^ 
into account the sex, age, and weight of the subject, but of 
course does not prove that cardiac weakness is the only ex- 
planation of a subnormal response; any factor causing ill 
health must be ruled out before the heart alone is to be in- 
criminated. Adequate standards for normal individuals lm\e 
been constructed. The method is as follows; .-Vftcr obtain- 
ing the resting blood pressure and pulse rate the patient valks 
over a small platform with two steps. Each step is 9 inchc^ 
high so that one climb is 1% feet. The theoretically normal 
number of ascents is determined by reference to the table of 
standards and the patient makes these in one and one-half min- 
utes. Two minutes after cessation of the exercise the blood 
pressure and pulse rate should have returned to the original 
level; 10 points’ difference in the blood pressure or pulse rate 
is the extreme limit permitted. After determining the max- 
imum number of ascents which \vill allow the blood pressure 
and pulse rate to return to the resting level in two minutes, 
the percentage of efficiency may be calculated by dividing this 
number by the normal number obtained from the standard 
tables. Precautions which must be observed before the test 
is performed are described by the author. 


Another good test, although considerably more compli- 
cated, is the determination of oxygen consumption following a 
standard amount of work. Reference may be made to the 
recent articles by Nylin^ and by Ratz and his coworkers.^ 


This test is based upon the fact that patients with organic 
heart disease require a greater amormt of oxygen to perform 
a given amount of work than do normal persons. The oxygen 
consumption is determined during rest and after a given grade 
of work. The increase in oxygen consumption is calculated as 
a percentage of the resting value and this increase has been 
found to vary within fairly narrow limits in healthy indi 
viduals and is independent of body weight, provided that the 
latter is within physiologic limits. In patients with consid 
erable heart disease the increase in oxygen consnmnf;^ • 
found to be consistently greater than in the normal^ Ho 
ever, m the early grades of heart failure there is less 
tency and the results are sometimes within the nor i 

One of the most widely used tests is tE range. 

- -ea tests is that proposed orig- 
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inally by Frosf* and later modified by others." It is based 
upon the physiologic fact that an increase in intrathoracic 
pressure produced by forcible expiration causes a rise in sys- 
tolic blood pressure. By having the subject blow against a 
known resistance a strain is placed on the cardiovascular sys- 
tem. The resulting changes in arterial pressure, cardiac rate 
and rhythm are measured. This test with certain elaborations 
has been applied to many thousands of individuals and the 
users are convinced that it is a valuable test of cardiac 
efficiency. 

An apparently valuable test which has, however, found 
little favor is the measurement of ventilation as proposed by 
Harrison and his coworkers.® It is particularly fitting because 
it is based upon the cardinal sjmiptom of heart failure, dyspnea. 
The pulmonary ventilation is determined during two minutes 
of standardized exercise and five minutes immediately after- 
ward. Both are expressed in liters per square meter of body 
surface. Using the formula: 


Dyspnea = 


Ventilation ^ 
Vital capacity 


1 -h 


ideal weight 
actual weight 
2 ■ 


it was found that this index is more or less independent of the 
nutritional state and relatively independent of age. It was 
further found that the ventilation index is usually normal in 
subjects with cardiac neurosis, slightly above normal in sub- 
jects with early organic heart disease and very much above 
normal in patients who have or who have had congestive 


failure. 

Functional heart tests have been proposed in which elec- 
trocardiograms are taken before and after work. Reference 
may be made to recent articles by Heier,' Katz and Landt, 
and Borgard.® This test is especially designed to detect in- 
stances of coronary heart disease. It has been shown that 
exercise may cause significant electrocardiographic changea m 
patients with coronary heart disease and in elderly individua ^ 
in whom there is no clear evidence of heart di.sease. The.-e 
changes are usually in the T waves or in the S-T segments 
but other abnormalities including various types of arrhythmia- 


may occur. . . 

A^arious tests have been proposed and described m "tiic 
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%-xt\ studies of the heart are made before and after exercise 
or some modification of Mueller’s and Valsalva s experiment. 

Of particular interest are tlie experiments of Nylin- ^vho meas- 
ured the heart volume under various conditions by taking 
s\mchronous exposures of tlie heart from the anteroposterior 
and lateral aspects using powerful rc-ray tubes. 

Studies in the volume or rate of blood flow have proved 
rather disappointing as methods of testing cardiac efficiencx'. 
The same may be said for Kauffmann’s diuresis test, the re- 
sponse to low oxj''gen tensions, the simple estimation of vital 
capacity, breath holding, or venous pressure. 

In many instances it is not feasible or desirable to subject 
the patient to any special test of heart function. This by no 
means excludes Ae possibility of its approximate estimation. 
Walking, climbing stairs, running, and various other tx^pes of 
exercise which are included in the routine of life provide good 
tests of heart fimction. It is simple and convenient to ques- 
tion a patient concerning the ease with which he normally 
accomplishes accustomed tasks and thereby gauge whetlier or 
not his ability to exercise has decreased. As Lexvis^® points 
out, a comparison between the healthy and unhealthy states 
of the same subject is usually far more satisfactory Aan be- 
tween a health}’- and an unhealthy individual. Many times it 
is possible to trace quite accurately the gradually decreasing 
cardiac reserve in heart failure of both congestive and an- 
ginal IXT^e. \\Tiite^^ has proposed a simple classification which 
is as folloxx’s; 


A 


1. Full normal activity possible without cardiac symp- 

toms. 

2. (a) Activity slightly restricted by symptoms. 

{b) Activity moderately restricted by symptoms. 

(c) Activity greatly restricted by symptoms. 

3. No actixdty possible xvithout symptoms. 

4. Sxmiptoms even at rest. 

Another classification proposed by the American Heart 
^sociation’Ms as follows; 


functional Capacity 

1. Palicius mil, organic heart disease, able to carrv o„ 
orthnarr-physical activity mthont discoX” 
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2. Patients with organic heart disease, unable to carry on 

ordinary physical activity without discomfort. 

(а) Activity slightly limited. 

(б) Activity greatly limited. 

3. Patients with organic heart disease and with symp- 

toms or signs of heart failure when at rest, 
unable to carry on any physical activity with- 
out discomfort. 

Possible Heart Disease 

Patients who show abnormal signs or symptoms ref- 
erable to the heart but in whom the diagnosis 
of heart disease is uncertain. 

Potential Heart Disease 

Patients without circulatory disease whom it is advis- 
able to follow because of the presence or his- 
tory of an etiologic factor which might cause 
heart disease. 

As a result of our study of cardiac functional tests we have 
concluded that the chief difficulty lies not as much in the 
method as in the interpretation of results. An ideal test giv- 
ing precise information would often be of small value in diag- 
nosis, prognosis, or treatment. In order the better to empha- 
size this cardinal point the importance of functional tests 
be considered in regard to some of the common types of heart 
disease. 

Rheumatic Heart Disease. — A knowledge of the func- 
tional capacity of the heart may often prove of value in t e 
diagnosis, treatment, and prognosis of this condition. In re 
gard to diagnosis it has been showm that congestive ear 
failure in young individuals is invariably associated wit ac 
tivity of the rheumatic process. Thus in young indivi ua - 
with greatly decreased heart reserve active infection shou e 
suspected especially if this decrease seems out of proportion 

the presenting physical signs. . • 

In chronic rheumatic heart disease the cardiac reserve 
been shown to offer a good guide to prognosis’’: it abo an ^ 
in treatment by revealing the amount of physical 
allowable without strain. For example, A. G., a boy age 
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ye®. «me *“ 

“heart trouble. , in sports. Pbs.' „ evidence 

rrr- - 

loUc and ’». a ffigW of f 'it ‘'’',,5*-„ [fucc 

::;:^rS Id^'^O and *;p"andt pnf- -« 
minutes the Wood piessute j ,he blood Ptossure o 

Doubling the amount of exercis minutes both 

15V66 and the pulse rate to SS bm u ^,mt 

\IL uere at the rostmg „„d there uu 

this hoy’s heart responded ,„ moderate 

likewise no hesitatron rn tolerance is now as goo 

esercise. Although his eaerc . otoraosis is not, simply 

most normal ^'1''''''“* ^t b^may have further cardiac 
because of the pos^''^’ ““ t time. 

damage within a relative y h thirty-seven years, 

Another patient, A. T>-t . failure. She bad bad car- 
entered the hospital disease ior many years. 

diacscmiptoms duetorte ^ moderately enlarged heart 

Physical examination a^d a slightly abnormal ele- 

Avi{h y-ell-marked mitral ^^enos 

vation of the blood pressur . ^ pulse rate 

she improved and was ^ oressure 158/86. The vital 
at rest was small amount of exercise, ^alking 

capacity was 2600 cc. produced slight dysp- 

ilowiy up and down ^ 188/90 and the pulse rate 

nea and the blood pres „ returned toward the initial 

m 112. TJiese values 

ievei ond oiler sm mmm« *= bloo ^p 

the pulse ra e ;,„„,a.ed the opinion that it would be safe to 
“3^ 0 hltle activity and that the immediate prognosis 

" “*T\'„Tm accurate estimation of the functional heart reserve 
would be oi value in most cases of chronic rheumatic heart 
dlHxa^c It forms a good guide to prognosis although, of 
r.fur-^e it has to be qualified because of the possibility of rmn- 
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plications such as a return of active rheumatic infection, auric- 
ular fibrillation, or subacute bacterial endocarditis. 

Subacute Bacterial Endocarditis. — This complication of 
heart disease offers an excellent opportunity to point out the 
limitation of functional heart tests. For example, a patient in 
the very early stages of subacute bacterial endocarditis and 
with minimal heart damage might well have a good heart re- 
serve. In this case to argue that the prognosis is good be- 
cause the cardiac reserve is good would be folly. It merely 
emphasizes the undesirability of interpreting such tests in a 
rule-of-thumb manner. 

Luetic Heart Disease. — In luetic aortitis or even aneu- 
rysm of the aorta the decrease in functional capacity of the 
heart might be little or none. Even in the early stages of 
aortic regurgitation of luetic origin the reserve might be good. 
Despite a good heart reserve, however, the prognosis would 
be poor and it would be necessary to limit sharply the activity 
if there was danger of rupture of the aorta. How erroneous 
it would be to use the same standards one would in consid- 
ering rheumatic heart disease! A patient with mitral stenosis 
and with much less heart reserve could safely be allowed more 
exercise and would have a better prognosis. On the other 
hand, when considering a group of patients with luetic heart 
disease, other things being similar, the better the exercise tol- 
erance the better the prognosis. 

Hypertensive Heart Disease. — Here, as in chronic rheu- 
matic heart disease, a knowledge of the cardiac reserve will 
often be of value in prognosis and treatment. It may also be 
of value in determining when hypertension per sc has pro- 
duced hypertensive heart disease. As in other types of heart 
disease there is often considerable discrepancy between the 
symptomatology and the objective findings. Accurate knou - 
edge of the functional capacity of the heart would be impor- 
tant in deciding in what measure to be influenced by the t-u 
jective or objective findings. 

Neiirocirculatory Asthenia. — There are a considerab e 
number of individuals without any' structural defect of t h 
heart, and a large number of patients with slight grade.' ol 
heart injury who have distressing cardiac symptoms. It i- 
very' important to be able to learn the true functional ^tatu- 
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• tonrp- thi'; cannot be 
oi the heart in such 'V^g1>rexercbe tderanc^^ 

determined by inquiring J s%Tnptoins are proeoVcd. 

cause of the abnormal ease with uhidis^^^P^^ 

Functional tests ^^Leading because of the general 

terminations are sometime interesting ob^er- 


termmations aic . , • „roup. An interesting ob^^r- 

instahility of individuals in Z V ^Ia,a- 

vation was made by , 25-mile race had, at the star . 

rr'U^ fi-inriPr 01 ovnni- 


blade by bbb 25 -mile race had, at the start 

StrSialw’fSe. before he e.arted than after he -a- 

run the 25 miles. patients complaining bit- 

Two examples nail be g\ cnfficient cause, 
terly of cardiac 5 >™P'^bms years, complained of 

b. L., a young 'T^^aUty on exercise. Re- 

undue dyspnea, palpitation, a fU, 

peated examinations m a th S . ^ ^ rate. On one 

L abnormality save ^ J^^'.ercise test; he was 

occasiori he asked ^^d ^20 a minute 

obwously excited. 140/78 The vital capacity was 4180 
and the blood pressure 1 / • ^ ^re 

cc. After tralking rapidly ty do^ " 8 ^ 

T minutes the blood pressure teas 

the pulse rate 1 ' ,,q Doubling the amount of ex- 

140/80 and the P“ neater' increase in blood pressure and 
ercise caused a slightly O’Neal level iidthin 

nube rate but these again returned to the in tial level vutnin 

tee “nates. Going over the stairs five “ 

about his limit due to lack of traming, raised the Hood pres- 
sure to 168/92 and the pulse rate to 136; he was quite dyspneic 
•md tired After three minutes the blood pressure was 134/76 
and the pulse rate 118 and thereafter fell still lower before 
returning to the initial level. In this case the symptoms sug- 
iiened heart disease but this was not substantiated by any 
method of examination including the simple functional test 


described above. 

k Z.. a man aged thirty-seven years, came to the clinic 
wiih a number of complaints among which were undue dysp- 
nea. palpitation, and fatiguability on exercise. Repeated ex- 
aminalions revealed nothing more than slight essential h}q)er- 
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tension with a rather labile blood pressure. Simple exercise 
tolerance tests were carried out during which he complained 
bitterly of dyspnea and fatigue but the cardiorespiratory re- 
sponses were within normal limits. 

Not all patients with neurocirculatory asthenia could be 
tested satisfactorily in such an easy fashion. Sometimes it is 
very difficult to decide in these cases whether or not the heart 
is structurally normal. Investigators who have developed the 
more elaborate functional tests express great confidence in 
their methods. However, if a given procedure is heavily relied 
upon in deciding whether or not a heart is normal the only 
proof lies in a careful follow-up study which is seldom made. 

Coronary Heart Disease. — The functional capacity of 
the heart may be determined as satisfactorily in coronary ar- 
terial disease as in other types of cardiac disorders. Even 
though the determination is accurate, however, it may offer 
little help, and, in fact, may be misleading. The reason is 
that functional capacity may not parallel the amount of coro- 
nary disease present. Because of this, functional tests are 
said by many to be inaccurate whereas, more properly, it 
should be said that a knowledge of the heart’s capacity oft- 
times will not offer diagnostic or prognostic aid in coronary 
heart disease. 

Too often, after a careful examination including a com- 
plete history, physical examination, electrocardiogram, and 
teleroentgenogram, there is insufficient evidence to make a 
diagnosis of coronary heart disease, yet within a few months 
the patient develops angina pectoris or coronary occlusion. On 
the contrary there is sometimes indubitable evidence of coro- 
nary arteriosclerosis and yet the patient lives without change 
of symptoms for years. For these reasons and because of the 
large incidence of coronary^ heart disease it is in this dhorder 
more than any other that some helpful diagnostic and prog- 


nostic tests are needed. 

To this end certain tests have been devised in addition to 
the usual exercise tolerance tests. These consist chiefly in de- 
termining the electrocardiographic changes or changes in the 
.r-ray appearance of the heart when it is placed under a strain. 
At the present time these tests appear to be of a limited value. 
They' need further study. 
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SummaTy and Conclusions.— Despite the fact tliat 
elaborate methods have been devised to measure the coinci- 
dental changes in the circulatorj^ and respiratory systems both 
in health and in disease there is still insufficient knowledge to 
permit a clear generalization of the pathologic proce^se^ in 
the different grades of heart failure. 

In determining the functional capacity of the heart man\ 
of the methods suggested, even the simpler ones,^ are very 
helpful. It must be emphasized that such determinations trans- 
cend the various tj^es of heart disease and, at best, ansuer 
only the question how much work, at this time, is the heart 
capable of performing. This knowledge must be interpreted 
in regard to the particular problem under consideration. We 
have attempted to show under what circumstances a knowl- 
edge of the functional capacity is useful or misleading. It is 
our belief that the weak link in the problem of functional heart 
tests has been their interpretation; such tests have often been 
expected to answer questions that should never have been 
asked. 
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generalized vaccinia and eczema vaccinatum 

The more frequent complications of vaccination such as 
urticarial or erythematous rashes, local lymphadenopathy and 
autovaccination by scratcliing of nearby or distant parts of the 
body, particularly the eye, are well known. That the danger 
of spontaneous spread of vaccinal infection is especially great 
m persons suffering from some affection of the skin is' not so 
BTdety recognized. 

Generalized vaccinia represents the occurrence of a gen- 

Th r? vaccination. 

1 h s IS of rare occurrence and of varying degrees of intensity 

from a few scattered lesions with mild systemic symptoms to a 
ourse almost identical with variola. Most textbooks^ men 
omng the sequelae of vaccination include generalized vac 
nia occurring either without evident cause or occurrina t 
persons with debilitating illnesses or diseases involving iL f ” 
particularly chronic eczema. . 

Eczema vaccinatum designates a tvnp nf t 
cinia following accidental vaccination ^ contLt^S/r'^ 
cmated person of a patient suffering from some ski 
most commonly eczema, occasionallv intertrigo ^ affection, 
secondary^ SNqihilis. In not one of 'seven 
there mention of the danger to a person is 

^hin disorder of contact vlth a recentlv " ^ some 

'u all of the German textbooks consulfed'^?^^^^ individual; 
Illicitly mentioned. . danger is ex- 

Tlie first patient (Fig. a fivn n j 
an sample ot scedized 4*1 J girl 

I'nal on August 25. 1936. because ’of " ‘n H'e L- 
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tular eruption following vaccination. A paternal great-aunt 
had suffered from severe eczema; a sibling of ten months had 
eczema of the face and leg at the time of the patient’s admission. 
Since the age of one year, the patient had had annual attacks 
of scaling, crusting, erythematous lesions involving most of the 
body. The eruptions occurred in midsummer and had per- 
sisted from one week to a month. The summer of admission, 



Fig. 82. — Generalized vaccinia in a patient vaccinated within a week fol- 
lowing the subsidence of a widespread eczematous skin lesion. The vaccinal 
lesions are most numerous on the previously involved skin area.s. 


the rash, involving the left ankle, right knee, right hand and 
face, had lasted throughout July and had disappeared about 
the first of August. On August 7th the patient had been vac- 
cinated on the lateral aspect of the left midthigh. On .Augu-'t 
10th, a papular itching eruption appeared over the area.= in- 
volved in the earlier rash. Subsequently, the le.sions bc-camt 
vesicular, then pustular. On August 14th. the original site oi 
vaccination showed a normal large vaccination lesion. 



generalized vaccinia and eczema ^ACCTNAT^M 


On admission to the hospital, the temperature was 101 F 
and the patient appeared moderately ill: there was generalized 
hmiphadenopathy and a large crusted lesion with an endlie- 
matous base on the left thigh just above the knee. ^ Hig i r»n 
the left thigh were 6 to S umbilicated vesicles containing turbid 
fluid surrounded by zones of erythema, typical of \accinia. 
Above the ankle on the left leg, on the right thigh abo\e the 
knee, on the right forearm and wrist, and on both cheeks and 
about the mouth and chin were crusted, pustular, weeping areas. 

The blood picture showed a leukocytosis of 30,000: the 
urine was normal. A smear of pus from the skin contained 
many polymorphonuclear cells and gram-positive cocci in pairs 
and short chains, on culture a hemolytic streptococcus. 

On September 7th, 5 per cent ammoniated mercury was ap- 
plied to persistent lesions with resulting severe irritative der- 
matitis. On the 10th, new lesions suggestive of vaccinia ap- 
peared on the left hand on the old eczematous lesions which 
had become weeping and had begun to spread. The tempera- 
ture became elevated to 104° F. 

Injection at this time of contents of the pustules into the 
skin of rabbits gave no t>T)ical vaccinal reaction. A blood cul- 
ture was negative. After treatment with hot fomentations the 
skin gradually returned to normal. 

The second patient (Fig. 83), a two-and-one-half-year-old 
boy, an example of eczema vaccinattivi, was admitted to the 
hospital September 27, 1937. In this case there was no aller- 
gic family history. The patient had suffered from a chronic 
dtx' scaling eczema of the scalp and behind the ears since the 
age of four months. About the beginning of September, a 
three-year-old sibling was vaccinated. The 2 children were 
permitted to remain in close contact. On September 20th the 
mother noted that the patient’s eczema had become definitely 
worse, the child became fussy and irritable and was feverish 
•our days before admission papular lesions appeared on the 


The child was a small, poorly developed, rachitic mah 
The forehead, extending as far back as the region of the ar 

.™n. a Jo.,. 
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places. At tlie periphery of these areas, also on the lower lip 
at the left corner of the mouth, and about both lids of the left 
eye were discrete, umbilicated lesions 3 to 5 mm. in diameter 
filled with turbid opalescent material. On the tip of the tongue 
was a similar lesion. The lymph glands were generally en- 
larged, particularly in the cervical region. The liver and spleen 
extended 2 to 3 cm. below the costal margin. The temperature 
was elevated to 103° F. 

Intracutaneous inoculation tests in rabbits were made by 
Dr. Morris Schaffer of tlie bacteriology department of the Har- 


Fig S3. — Eczema vaccinatum in a child suffering from a chronic eczema pe 
mitted to remain in contact with a child vaccinated acainst smallpor 

vard Medical School on September 29, 1937, with material 
from the lesions. Precipitin tests \wth extracts of such materia 
against sera from rabbits immunized to vaccinia were a ro 
carried out. Both of these tests were positive for vaccmia. 

Seven day's following admission, there were dried sea ^ 
all the lesions except the larger areas of eczema. Six wee 
later only the areas of eczema showed any scarring other t la 
slight pigmentation. The liver and spleen had returner 
normal size. 
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The procedure of vaccinaion 

SL^va^dnla ephdU^^^^^ Jr^pS^^^ 

Vaccinia described above ,,,e,.,aUou of Ure 

prtieuS''pSnal arrd' family ,Wstwes- ,,7UVm a 

" in the first Pa^^ent, vaccm^ affecUon of 

Jfofiordr.gthesubsrdenc-f^^^^^^^^^ ^ ,n ^ g 

eczematous character. ^ remain in contact nn Ur a 

from chronic eczema rvas permitted t^ ^ generabzcd 

child vaccinated against smallpm^- running a 

disease occurred v-nth a shorter time intervals, 

course similar to vaccini , . • o{ the process. . 

one case there teas oaccmation ia mentioned m 

Generalized vaccinia Pases ol wideapread vaccinia 

some of Jenner’s later f had not been them- 

persona with lesions of ^Quntry in 1S82 by 

lives vaccinated were 7 “ The cases of 

Martin and were 1874 to W04 were col- 

generalized vaccinia in Get 7 , jj! 2 nonmedical man 

lected in a monograph by eczema 

whose work was instigated by the loss 

vaccinatum in one of his Prussia for the years 

Gins^ tabulated the generalized vaccinia in 

1913 to 1927 and found teutons, 11 cases m 

persons ite of preexisting skin lesions, and 10 

persons affections, not themselves vaccinated. 

cases in persons wth sk ^ vaccifiia is dependent on 

The age madencc of , ot hfe and the 

the usual time of ^ eczema in the same period. In 41 

predominance of tp ^ere in the first year, 16 

cases second to the fifth year and 6 cases in 

'vc*' *ov= twenty. range being from two weeks to forty 

' 4 3«i 

''^The'fatalitv rate in 39 cases of eczema vaccinatum was 33 
ner cent’ deaths occurred in persons over twenty years of 
we the others were scattered over the first five years of life. 
lhochmann= reported 6 fatalities among 20 cases of eczema 
vaccinatum. 



790 


CHARLES F. McKHANN, RALPH A. ROSS 


Generalized vaccinia occurring in a patient himself vac- 
cinated has appeared from four to as long as thirty days post- 
vaccination, i. e., the generalized vaccinia might follow the 
same course as the original inoculation or come at a somewhat 
later date. In delayed cases, the course of the secondary lesion 
was much shorter than the primary. In some cases, successive 
crops of secondary lesions appeared as late as two to three 
weeks following vaccination. 

The onset of eczema vaccinatum, estimated from the time 
of vaccination of the contact case in a series of 26 instances 
collected from the literature, varied from nine to twenty-three 
days with the largest number occurring from the sixteenth to 
the twentieth day. This suggests that the inoculation of the 
eczematous patient may take place at any time following the 
appearance of the vaccination lesion until the scab falls from 
the contact case. 

The manner of contraction of eczema vaccinatum is sup- 
posedly by actual inoculation from the vaccinated person to 
the patient. The possibility of droplet infection of the skin of 
the eczematous patient is indicated in recent experimental work 
of Gins, Hackenthal and Kamentzewa'^'^ which has shown in 
6 patients that vaccine virus may be isolated from the throats 
of vaccinated patients on the fourth and fifth days postvac- 
cination but not before and not after. This was confirmed by 
rabbit and guinea-pig inoculation and recovery of virus from 
respiratory mucosa within two days postvaccination. These 
investigators also found that instillation of virus in the noses 
of rabbits conferred immunity only slightly less effectively than 


inoculation by the cutaneous route. 

In eczema vaccinatum, the lesions are usually preceded by 
an exacerbation of the underlying skin affection.^®' " Lsually 
within three days after the exacerbation of the underlying 
eczema, a generalized papular eruption more or less limited to 
the areas of affected skin occurs. The papules rapidly^ become 
vesicular, umbilicated and pustular, in some cases within the 
space of twenty-four hours. Rarely' do the lesions remain 


limited to the previously injured skin areas. 

The degree of infectiousness of vaccinia is evident from 
the cases reported by' Danziger*- and StUmpke.’ ' The fornaer 
reported a case of generalized vaccinia in a six-month-old m- 
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'Tm SS o"«S vaccinia' occur, hut that severai 
onlv did ca es o S . ^ isolated lesions on the skin 

„embera cornea inocuiation) . 

""'The course of geucraiiaed vacoinia and eczema vac- 

cinatum is essentially the same. The disease may be very 
mild with few constitutional simiptoms or may approximate 
malignant variola.'-^^ With the eruption, the fever may rise to 
tot'' to 105'^ F- there may be generalized glandular enlarge- 
ment and in infants particularly hepatosplenomegaly is a 
common finding. The course of the fever is from seven to ten 
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days in uncomplicated cases; when secondary pneumonia or 
skin infection occurs, as in the first case presented, the tem- 
perature may remain elevated for a longer period. The fever 
is usually of the sustained type. Seldom do pitted scars result 
from generalized vaccinia; most of the scabs leave a smooth 
pink or brownish area corresponding to the erythematous 
areola. These areas gradually fade into normal skin color after 
several months. 

The diagnosis of generalized vaccinia following vaccina- 
tion of the patient should not be difficult. In eczema vaccina- 
tum the contact with a recently vaccinated person can usually 
be elicited in the history. In differential diagnosis, one must 
consider variola and the nonspecific vesiculopustular compli- 
cations of eczema first described by Kaposi and termed Kaposi’s 
varicelliform eruption or as named by Juliusberg,®^ pustulosis 
vacciniformis (or varioliformis) acuta. An absolute differ- 
entiation from mild variola is extremely difficult inasmuch as 
severe vaccinia can run the same course as variola and in some 
instances has been proved moderately communicable. Tedder’’' 
has recently discussed the possibility that some cases of non- 
specific vesiculopustular eruptions may in actuality be true 
eczema vaccinatum despite the absence of history of contact. 

The differentiation of the nonspecific secondary infections 
of eczema can be accomplished by: 

1. Finding of inclusion bodies in biopsies of fresh material. 

2. Inoculation of the contents of a vesicle by scarification 
of a rabbit’s cornea (Paul’s test). The virus if present ■m’H 
produce a keratitis in which the typical inclusion bodies may 
be found. 

3. Intracutaneous inoculation of vesicular contents in a 
rabbit. This test gives a higher percentage of positive results 
than Paul’s test. 

4. A test described by Gordon, Burgess, Tulloch, and 
Craigie,^"’ consisting of a flocculation reaction of extract 
of the lesion against serum produced in rabbits. According to 
Ledingham'*®’ there is greater flocculation of vaccinia bodies 
against vaccinia immune rabbit sera than against variola im- 
mune rabbit sera and vice versa. This specificity is lost on 
passage of the virus through a rabbit. 
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A positive result in any of the above test 5 _ definitely rules 
out Kaposi’s varicellifonn (vacciniform) eruption. 

In treatment of generalized vaccinia, Evans" has sug- 
gested the use of immune serum or of transfusion from a person 
recently successfully vaccinated. This procedure^ may be of 
value in preventing tlie occurrence of further lesions and in 
combating the severe toxic action associated with the spread 
of the Nurus. Local treatment of the lesions may prevent es- 
cape of the infectious material to uninfected areas or to other 
persons. 

Intracutaneous vaccination which does not produce a sur- 
face lesion has been recommended for prevention of eczema 
vaccinatum and generalized vaccinia. NobeL" has reported 
74 cases of intracutaneous vaccination in eczematous children 
nnth no secondary lesions. This method fails to take into 
account the e\udence that virus is present in blood stream and 
recoverable from respirator>^ tract mucous membranes in the 
course of ordinary vaccination. 

Vaccination apparently should not be performed e.xcept 
under extreme circumstances in a person suffering from a skin 
affection, acute or chronic, or an acute or debilitating disease. 
The danger of a recently vaccinated person to individuals in 
the en\dronment who are suffering from a skin disease, par- 
ticularly eczema should not be overlooked. In the words of 
Groth,^^ “The field of contraindications (to vaccination) com- 
passes not only illnesses in the patient himself but also illnesses 
in persons in his emdronment. Impetigo, purulent and erysip- 
eloid processes, measles, scarlet fever, diphtheria and above all 
eczema in a member of the household of the person to be vac- 
cinated demands the postponement of the vaccination.” 

Whether intracutaneous vaccination will eliminate dangers 
of generalized vaccinia in patients with skin disorders remains 
to be seen. 
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TREATMENT OF INFANTILE ECZEMA 


Infantile eczema is a problem that faces the dermatolo- 
gist, the pediatrician, and the family physician. In fact, even 
the druggist and neighbor get their chance at treating this con- 
dition. 

MTiat follows is simply an attempt at classification and a 
statement of the treatment that has proved most successful in 
the hands of the author. 

Infantile eczema may be divided into two types; 

1. The type that is limited to the face, particularly the flush 
areas. 

2. The type which involves the scalp, face, preauricular and 
postauricular areas, the upper and lower extremities, and the 
small of the back. At times other areas become involved. It 
is this tN'pe that later in life shows a rather persistent involve- 
ment of the flexures of the elbows and popliteal spaces (neuro- 
dermatitis, atopic dermatitis). The lesions may be dry and 
scaly on erythematous bases, but in most instances are moist 
and crusted (particularly in the flush areas of the cheeks). 
Itching is usually marked. In spite of all, the baby usually 
appears healthy. 

The first type shows a chapped-like condition of the face 
and is traumatic in origin, arising from exposure to sun, mnd, 
and soap and water. ’ 

The second Uiie is the more complicated one and may be 
further classified as follows; 


(ul Sensitization eczema (atopic dermatitis). 

(li) Mycotic eczema. 

(<■ ) Combined sensitization and mycotic eczema 
Sensitization Eczema (Atopic Dermatitis). -This tvn. 
may be due to endogenous factors or exogenous. The former 
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are the products of body metabolism and reach the skin 
through the hematogenous route. By exogenous factors are 
meant not only substances which come in contact with the skin, 
but substances such as food proteins and medicaments which 
are ingested and reach the skin by way of the blood. Jadas- 
sohn and Block^ stressed the importance of exogenous factors 
in the etiology of eczema in adults. Peck and Salomon" stress 
its importance also in infantile eczema. Rost'^ and his school 
stress the importance of the metabolic factors and claim that 
the exogenous factors play a minor role. 

The consensus of opinion at present is that the exogenous 
factors play a more important role, but even here there is a 
diversity of opinion for some believe that infantile eczema is 
in the majority of cases caused by allergens brought to the skin 
through the hematogenous route, as in the case of foods, 
whereas others believe that as in most adult eczemas contact 
with a substance from without is the chief factor." I believe 
that in the case of infantile eczema both play a part, but that 
the hematogenous route is the most common. 

General Discussion of Skin Tests. — Skin testing is a 
method of determining the causative agent in infantile eczema, 
particularly the allergic type. Although it is more satisfactory 
in infants than in children and adults, its efficacy in detecting 
the specific causative agents is still debatable. Thus far we 
can simply state that positive skin reactions indicate a phase 
of allergy in that child (specific sensitization which may not 
be related to the present symptoms of the patient). Not too 
infrequently the removal of such offending agent does not bring 
about improvement in the eczema. 

There are four methods of testing; 

1. Cutaneous. 

2. Intracutaneous. 

3. Passive transfer (Prausnitz-Kustner phenomena). 

4. Patch testing. 

Patch tests according to S. Peck and Salomon is as im- 
portant in infantile eczema as it is in adult eczema, fhcj 
state “The pathogenesis of eczema in infancy and childhow 
does not differ from that of eczema in the adult. The eczema 
is caused as a rule by contact m'th a substance frorn^ unthout. 
Less frequently the allergen may be brought to the skin hemat- 
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ogenously, as in the case of foods” This, howevcT, is a mattev 
of opinion. 

The most offending foods are found to be (in order ot im- 
portance) eggs, milk, wheat, barley, spinach, oat. beef. corn, 
potato, and tomato. It has also been found that if the patient 
is sensitive to cow’s milk he is as a rule sensitive to other forms 
of milk such as goat’s milk. 

The treatment of infantile eczema is not a specific one and 
therefore what applies to some cases does not apply to others. 
In the first tj^ie, the traumatic tj^je, it is essential to remove 
all possible external irritants, and use a mild, soothing applica- 
tion. The following medications have been found useful in 
these cases; 


Zindoxidi OSS 

Amyli oh 

Pttrolati oj 

M. 


To tEe dr>' scaly areas. 


.Addi salicylici gr. v 

Bismuthi subnitratis OSS 

-Amyli oh 

Ung. aquae rosae ad oj 

M. 

To the drj’ scaly areas. 


It Zinci oddi 

Calamini 

Phenolis 

Glycermi 

•Aquae dist 

M. 

Used as an antipruritic. 


oh 
• • 3j 
. . 5ss 
.. 3h 

ad gviij 


A grain of menthol to the ounce of the above lotion may be 
added in cases of marked pruritus. 

Protect against wind and too much sun. A sunerfattPrl 
soap is advisable for bathing purposes 

Mycotic Eccema.-In the case of proved mycotic ecsema 
Imin for ihc source particufarfy in the mother’s hands S 
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with ■ carrying out the treatment of the baby. In spite of its 
being an infection, we advise against the use of soap and water 
because of the possible trauma that may be produced, which in 
turn lowers the resistance of the surrounding skin thus spread- 
ing the infection. Warm boric acid solution in the form of 
either compresses or simply washing is the best method of 
cleansing the skin. 

The itching is usually eliminated by the use of the follow- 
ing antipruritic lotion; 


I? 


M. 


jMentholis . 
Zinci oxidi . 
Calamini. . 
Phenolis . . . 
Glycerini. . 
Hamamelis 
Aquae dest. 


gr. viij 

oij 

oj 

OSS 

oij 

oss 

q. s. ad gvii'i 


This may be used several times a day and is followed at night 
by the application of one of the following ointments; 


1} Mercurochrome crystals S^- ^ 

Aquae 

Acidi salicylici gr. xx 

Petrolati 

Lanolinis aaq. s. ad 3j 


Acidi salicylici gr- xv 

Sulfuris praecipitatis gr. xv 

Petrolati q. s. ad 3j 

With the improvement of the eczema the patient should be 
gradually weaned away from the ointment used rather than 
suddenly stopping because of the possibility of recurrence. For 
the various dressings to be used on the skin see the paragrap s 
on nursing care (to be discussed later). _ 

Treatment of Sensitization Eczema. — In this tjpe o 
eczema a thorough history is very important. The hi»tor> 
should include questions such as “Is there any historj o 
asthma, hay fever, urticaria, or eczema on the materna or 
paternal side?” “Is the baby breast fed?”_ If bottle fW; 
“WTiat is the formulary and how does the infant take it. 
“"WTiat is the appearance of the stools?” If the baby is one 
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to two years of age, “What is he eating?” “Does he vomit? 

“Is the eruption aggravated in relation to the ingestion ol cer- 
tain foods?” Questions about contacts such as clothing, bed- 
ding, and animals should be included. Very frequently Uic 
answers to these questions may give us a clue to the offending 
agent. Although I stated before that skin testing lo^ foods is 
not absolute, yet tiie tests should be done and in some instances 
will help toward finding the offending factor or factors. Patch 
testing should also be done because in a number of the^e in- 
fantile eczemas there is a combination of protein sensitization 
and contact sensitization. 

Peck and Salomon have found chicken and goose feathers 
common offenders in these cases of infantile eczema. I would 
suggest therefore that this be born in mind in the treatment 
of these cases. 

Feeding Problem. — There is no one dietary measure that 
is uniformly successful. In cases with positive skin tests to 
foods, the corresponding foods should be omitted, but great 
caution must be exercised to avoid deleterious results from 
removing from the diet too many foods for a long period of 
time. Eczema is a much less serious condition than a mal- 
nourished infant with a resistance low enough to pick up one 
or more secondary infections. The three most common offend- 
ing foods are eggs, milk, and wheat. These foods should be 


suspected even in cases of negative skin tests. History of the 
aggravation of the condition relative to the ingestion of a food 
is frequently a great help. The results of dietary regulation 
in accordance with, food tests are more successful when there 
is a definite sensitization to one or two foods as indicated by 
positive tests. Numerous positive tests are rather misleading. 

In bottle-fed babies, Blackfan, Schloss, Hill and others ad- 
vocate a milk-free «iet even though the skin tests are negative 
Hill and StuarP suggest a substitute kno\^m as sobee a food 
made of soy bean flour, olive oil, purified corn starch and 
various salts. Heated milk, because of the possible change in 
_ w protein caused by heat is at times tolerated where raw milk 


HO. .^e in^eSe ^ 
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improvement of the quality of the milk. This, of course, is 
not so. Chocolate in particular is an offending agent. 

In the majority of cases the local treatment is still the most 
effective weapon that we have. 

Local Treatment. — Itching is severe in most cases and the 
baby does a good deal of scratching with resulting trauma 
of the skin and secondary infection. If scratching could be 
eliminated the condition would improve much 'more rapidly. 
This should be done with the least punishment to the baby. 
A discussion of the various means of keeping the hands away 
from the involved areas will be found in the paragraphs on 
nursing care. I have found soap and water harmful in these 
cases and feel that they should be eliminated. Mineral oil is 
a good cleansing agent, but one must first make sure by patch 
testing that the infant is not sensitive to mineral oil. If the 
child is sensitive to mineral oil, a vegetable oil such as olive 
oil or peach kernel oil may be used. It is important not to 
leave the oil on the skin but to gently dry it because if allowed 
to remain on the skin it may act as an irritant. Antipruritic 
lotions should be used and used frequently. The following 
lotions and their many variations have been found helpful: 


Zinci oxidi . 
Calamini. . 
Phenolis, . . 
Glycerini. . 
Aquae dest, 
M. 


oij 

3j 

. . . oss 
oiJ 

q. s. ad 5''iij 


or 

I? Zinci o.xidi 

Calamini • oj 

Phenolis oss 

Liquor calcis ad S'iij 

M. 

To either of these may be added a grain of menthol to each 
ounce to increase the antipruritic effect. In some cases t e 
omission of the zinc oxide and calamine with the addition o 
the menthol and watch hazel V-i to 1 ounce to the 8-ounce 
mixture is found to be very useful as an antipruritic. In p 
of the menthol one may" add liquor carbonis detergens I drachm 
to the S-ounce mixture of the first of the two lotions. 
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At night one of the follo\N'ing ointments; 

■R Crude coal tar . . . 

Zinci oxidi .... ■ 

Amyli 



M. 

Crude coal tar 

Zind oxidi 
Petrolati 


Of- 

o'lj 
. .’,i 

Off 

0f= 


is applied after the lotion has dried on and allowed to remain 
on until morning when it is removed gently with oil. If there 
is verj' much oozing and moisture the ointment may be used 
morning and night. 

Cat/itOH.— The child should not be kept in tlie sun while 
the ointment is on because of the possible dermatitis from the 
sun. Watch for glandular enlargement or pustulation and if 
they appear omit the ointment. 

In case of secondary infection superimposed upon an ec- 
zema the following ointment is useful; 


II Metcutochrome crystals gr. xx 

Aquae irc xx 

Acidi salicylici ... gr. xx 

Lanolinis 

Petrolati aa ad §5 

M. 


Occasionally, in the moist cases, the use of straight crude 
coal tar for a short period will eliminate a good deal of the 
oozing and then the other ointments may be used. WTien the 
stage of dryness and scaling is reached, then the following 
ointment should be substituted for the crude coal tar; 

B Zindoxidi.. 

3!j 

Petrolati c • 

M. oj 


The scalp is usually involved in these cases and there either 

following ointment maybe 


11 Addi salicylici . . 
Sulfuric praedpilalis 
Petrolati 

vo;,, 


gr. XV 


gr. x\' 

q. s. ad §j 
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Recently there have been a number of white tar ointments 
put on the market; thus far I have found that none of them 
can take the place of the straight crude coal tar ointment * 
Combined Sensitization and Mycotic Eczema. — In this 
type the eczema may occur first and then the superimposed 
fungus infection. Or, because of the fungus infection in a 
potentially allergic individual, the threshold of sensitivity is 
lowered and thus the resulting eczema. 

The treatment of this t5T5e of eczema is practically the same 
as the treatment of sensitization eczema with the mercuro- 
chrome ointment proving the most effective. Look for a pos- 


sible source of infection. 

Nursing Care. — One cannot treat the infant with eczema 
as one would treat a baby who is ill, as the eczema rarely 
makes the infant ill. It is therefore necessary to have patience, 
ingenuity, and resourcefulness. The child must be prevente 
from scratching and yet allowed his freedom of movement, 
is essential that dressings be placed over medications because 
you cannot reason with the infant about allowing it to remain 
on otherwise. For the face a mask may be made from an o 
cotton pillow case (the material is usually softer than new y 
purchased cloth), be sure it fits the head well, cut holes lo 
the eyes, nose, and mouth. Close at the top and back by ei 
serving or pinning with small safety-pins._ A fresh mask mu^ 
be used with each application of medications, the old one 
be boiled and used again. Bandages may be used in p a 
the mask but the mask, properly fitted, proves best, 
straining the hands so that the child will not scratch, one > 
use cuffs (to keep the child from bending his elbows th 
he cannot reach the face to scratch), long sleeves whij m y 
closed over the hands (these are best for ^leeping 
may be tied to the sides of the crib allowing he child 
motion for comfort), or stockings to be .“P ° jjj ^3= 

hands. The cuffs are preferred because the P^Pcnt^t.llja_ 
the use of the hands and is thereby more co^tente 
are made by placing cardboard dver the slfc^'c ^^h^_ 
shirt from the axilla to the wrist and PuHj^o ^ 

undershirt up over the edge of the cardboard cufi. 

* Mix zinc oxide and cmde coal tar and allow to stand several hoar.- 
add petrolatum, working it briskly. 
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bandage the cuff securely and pin the bandage at the back of 

the arm. . , 

The choice of cbtlres is also very important. It is essential 

that the child wear either cotton, soft linen, or silk next to the 
skin. Wool should never touch tlie skin as it can cause recur- 
rence of tlie skin condition through irritation. If the child 
must wear wool to keep warm, be sure to have the wool placed 
over cotton, linen, or silk. Bleached cotton cloth is the most 
practical because of the stains from medications which make 
daily boiling essential. 

Baths. — ^The batlhng of tlie eczematous baby is a very im- 
portant part of the treatment, and since soap and water is 
often contraindicated, the medicated baths must be relied upon. 
They not only cleanse but also soothe and quiet the sensitive 
skin. The follondng are some Of the tjToes of medicated baths 
used: 

Cornstarch Baths . — This is a simple, practical, inexpensive 
bath. It can be used to relieve either itching, burning, or irri- 
tation and when there is considerable exudate. The directions 
for the bath are: “Use sufficient cold water to dissolve Vi 
box of cornstarch. To the solution add 1 quart of boiling 
water. Then pour the mixture into a bath tube Vi full of warm 
water (or a bathinette full of warm water) , 90 degrees in tem- 
perature.” 

Oatmeal Baths . — Especially of value when there is com- 
plete exfoliation of the skin. It is also recommended when the 
cornstarch bath proves too dr\dng. The directions for the 
oatmeal bath are: “Pour one pint of boiling water over one 
cup of oatmeal. Cook on the stove until a thick porridge is 
formed. Fill the bathtub ’4 full of warm water at 90 degrees 
(or bathinette full) and dissolve in it Vs cup of baking soda. 
Pour the porridge into a cheesecloth bag and tie securely. 
Swish Ibis porridge bag around in the tub, stirring up the soda 
until the water is milky white. The porridge can be used as a 

spouse to wipe over the patient and to remove old medications 
and dried scales." 


Vwrk .Add \-aluable when there is extensive supe 

uupo.ed secondary infection. The directions for the boric aci 
h.uli are; "Dissolve one half pound of boric acid crvstals in 
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tub one quarter full of hot water. Cool to the desired tem- 
perature.” 
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THE RECOGNITION AND TREATMENT OF ADOLESCENT 
ENDOCRINE DISTURBANCES 

The present knowledge of endocrine diseases is still in- 
definite enough to make it difficult for a clinician to answer 
many of the questions asked him by his patients. The pro- 
portion of brilliant cures of obscure complaints has been large 
enough to stir the imagination of the nonmedical world and 
the publicity given to treatments of this sort has caused the 
public to hope for relief from almost any symptom which does 
not respond to standard treatment, whether it be endocrine or 
not. As a result, combinations of glands are now on the market 
which propose to correct many of the obscure ills from birth 
to old age. The fallacy of this type of therapeusis need not 
be emphasized. 

Although there are definite conditions, such as cretinism, 
mjrxedema, goiter, diabetes, and parathyroid tetany, that are 
fairly well understood and for which there are established 
methods of treatment, there are many other syndromes about 
which very little is known. Some light has been thrown on 
the action of all the glands, but it seems improbable that their 
physiology^ wll be as well understood as that of other organs 
and systems until methods are devised to measure each of the 
circulating hormones in the human body. When such tests are 
perfected and simplified it will be possible to measure the 
amount of tire hormone which is probably acting at a given 
ume and thus make clearer the action of individual glands as 
well as their effect of one upon another ° 

.. belong specifically and only to an SvidTai 

SO5 
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gland. Failure to take this into account and lack of knowledge 
of the normal range of action has led to many unwarranted 
diagnoses and much unneeded and unjustified treatment. 

It is the purpose of this clinic to discuss some of the tests 
which are performed in collecting data on which a diagnosis is 
made. They fall into two groups, the first of which is clinical 
and depends upon careful and accurate observation, and the 
second, laboratory data. They are discussed in the order in 
which they may be considered in clinical practice. 

Growth. — ^The skeletal growth of the body follows a 
general upward trend with advancing age and is usually re 
corded in the terms of standing height. The standard whic 
is commonly used for children is that which bears the name o 
Baldwin-Wood, and is based upon measurements of public 
school children obtained more than twenty years ago and 
averages somewhat lower than would a similar set of measur 
ments taken today. Children attending private schools average 
taller than those in public schools. It is a n,- 

that the American race is growing bigger. Therefore t 
sessment of growth in relation to the endocrine f ands espe- 
cially in gigantism, must take into aly 

growth of this decade. Gigantism in the child and aero g y 
in the adult have been shmvn to be due to oversecretion of tbe 
anterior part of the pituitary gland. Let ns 
girl of nine years has been brought to us with the q 
pituitary pathoiogy because she has outgrown ail ; 

the 2m"e age. How much emphaste should be n to 
superior growth in considering the diagnosis? ™ J 
cannot be arrived at on one visit and ^ 

nroloneed study. Such growth may not be and probab Y 
^aS^c It may be dL to favorable economic c.rcums.a;- 
with better food, both in quantity qu^^ ' ’ . 

hygiene, or to few illnesses. Very often early supe g 
only anticipates the normal growth which wodd hme^ 
later Such children reach their ma.ximum h „ * - 

much earlier than the average. This n-o-year-oldj.rl 
reach her maximum height at thirteen anticipated 

usual average age of sixteen years^ ^.^nu-th then cannot be 
growth and is not pathologic. ^ 

Lsidered abnormal until it has progre=.ed be>ona 
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limits. Superior height is of less significance in families that 
are hereditarily tall than in families in which the trend is to 
attain only average height or to be short. How high the norma 
limits will eventually reach will only be determined by experi- 


ence and time. 

Deficient growth or dwarfing is knonm to be present in cases 
with defident pituitary gland and hjTpothyroidism. Yet the 
primary' and principal cause of deficient grouTli may not be 
endocrine. It may be due to lack of food and growth-promot- 
ing vitamins, continued illnesses, poor hygiene, and hereditary 
causes. Many cases of dirarfing were seen in Europe as the 
result of starvation during the World War. It is difficult to 
assess the relative importance of the various endocrine glands. 
It is known that the pituitary has a growth hormone and yet 
to date the administration of various pituitary-growth hor- 
mones has been attended with indifferent and variable success. 
The gronih hormone developed by Collip seems to.be the most 
effective. The conclusion that treatment was successful in 
some of the cases reported is unjustified in many cases, since 
the growth curve was no greater than would have been ex- 
pected without treatment and did not speed up or approach 
the expected height for the age. A few reports, however, have 
recorded superior growth which did not seem to be connected 
with the onset of puberty and may have resulted from the 
treatment. The evaluation of any therapeutic agent, the 
purpose of which is to accelerate growth, must always make 
allowances for the growth that is to be expected normally at 
the age. 


Abnormalities in growth of separate parts of the body 
should be considered in diagnosis. The dwarfing in cretinism 
IS accompanied by shortening of both the arms and legs which 
becomes more pronounced with increasing age. During normal 
infancy tlie length of the legs measured from the sole of the 
oot to the pubis is approximately three eighths of the total 
height and that tlie vertex to the pubis is five eighths Thp=;p 
proportions gradually change until adult relations are reached 
and the pubis is midway in the length of the body Growth 

p 

Cl>=rnc,e,inic Aonncss ol a™ and lap. Thrd^fin' 
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of achondroplasia should not be confused with that in hypo- 
thyroidism because it is due primarily to shortening of the 
humerus and the femur without corresponding changes of the 
other long bones. There should be no trouble in differentiating 
these two conditions, especially since the achondroplasiac has 
a normal and the cretin a backward mentality. Mongolianism, 
which is sometimes confused with cretinism, should be easily 
recognized by its characteristic physical signs. The most strik- 
ing of these are the palpebral fissures which are tipped upward 
at the outer sides, the button-like end of the nose, red cheeks, 
fine soft skin and hair, characteristic grimaces, the mongolian 
appearance, and a bizarre combination of other physical ab- 
normalities. 

Excessive length of the arms and legs in which the former 
may reach nearly to the knees is said to be characteristic of 
certain types of hypogonadism and eunuchism. Unusual dis- 
proportions of arm length may be determined by comparing 
the span length of the arms with the height. Normally the 
span equals the height. When it exceeds the height by 5 to 
6 cm. it probably is unusual. 

Growth of the bones can be determined by means of the 
a:-ray. Usually this is accomplished by comparing closure o 
the epiphyses and the development of the various centers o 
ossification of the wrists with those of normal children of t e 
same age. Various standards of epiphysography have been 
recommended. Those of Englebach and McMahon an o 


Skelton” are in most common use. 

Hypothyroidism is the most common condition during pre- 
adolescence showing retarded ossification of the centers of te 
wrist. It is believed by some that even relatively mild dis- 
turbances of the thyroid can be recognized by this means, 
hyperthyroidism continues over a long time it may be asso- 
ciated w-ith premature appearance of the osseous cen ers. 
These findings are corrected by thyroid therapy. 

Deficient calcification of the bones due to with Jmvai o 
calcium from the skeleton is seen in hypoparathyroidism. 

The centers of ossification appear at the normal time ^ 
pituitary dwarfism. In hypergonadism the centers of 
tion appear at the normal time but the epiphyses 
than usual, while in hypogonadism the epiphyses unite late 
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the centers of ossification appear normally. In cases of neo- 
plasm the findings may be distorted by sympathetic action of 

other glands. _ * r 

Although there is reported evidence tliat extracts ot the 

thymus and pineal can affect the growth of rats, there is no 
e\ddence which shows that either have any effect on the growth 
of human beings. They, therefore, cannot be considered in 
treatment with the present state of our knowledge, hlarked 
growth usually results from thyroid therapy in cases of hx-po- 
thjTToid dwarfism. 

The foregoing statements while based upon much evidence 
cannot be accepted as final until more accurate measurements 
of gland acthdty are available. 

Sex Development. — ^hluch has been written and little is 
is proved. There is suggestive data which seems to indicate 
that hj^eractivity of the glands is associated noth vigorous 
and sometimes precocious sexual development. The gonado- 
tropic hormone of the anterior pituitary is considered by many 
to be the most important element in sex development. With 
it the pineal, suprarenal cortex and the gonads must be consid- 
ered in differential diagnosis. Oversecretion of the adrenal 
cortex in the female has been shown to cause women to take 
on male characteristics, such as a deep voice, excessive growth 
of hair with male distribution, at times a moustache and 
beard, underdeveloped breasts and a male shape of the body. 
In the most pronounced cases genital abnormalities of various 
degrees develop and when extreme the male sexual character- 
istics are so pronounced that the sex of the individual is in 
doubt. This is knowm as hermaphroditism. Tumors of ad- 
renal cortex may lead to masculinization of either sex. There 
are no cases in the literature in which the thymus was proved 
to be connected with precocious sexual development. Those 
that are due to the pineal are usually not diagnosed until symp- 
toms of pressure appear. Granulosis of the ovary must also 
be considered. The differential diagnoses of these conditions 
IS very difficult. It is rarely made medically, sometimes is 
possible by surgical exploration, and is usuaUy only definite af 
ter postmortem examination. Treatment denendc or. ^ • ' 


racial and family variation in the age that both the 


male and 
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the female develop sexually. The inhabitants of tropical coun- 
tries tend to mature earlier than those living in colder climates; 
some families mature early and others late. It is, therefore, 
important to study the family history in estimating the nor- 
mality of maturity. Fertility also has been modified to such 
an extent by various influences that if it were not for increased 
longevity the population of many nations would now be dimin- 
ishing. So far as is known today the glands that take a part 
in normal sexual development are the pituitary, thyroid, supra- 
renal cortex, and the sex organs themselves. Lack of the 
necessary hormone of one or several of these glands may be 
associated with retarded or absent development of the gonads. 
Although deficient secretion of the pineal and of the thymus 
theoretically might do the same, it has never been proved to 
happen in the human being. These two glands therefore need 
not be considered. 

The anterior part of the pituitary gland is of most interest 
in this connection since it is known to secrete a thyreogenic, 
a cortogenic, and a gonadotropic hormone, as well as other 
hormones connected with milk secretion and the menstrual 
cycle. The recently devised tests for evaluating some of these 
hormones in the urine are adding valuable knowledge to the 
subject. Adult male castrates have no testes hormone in the 
urine or blood but continue to excrete prolan in the urine. 

Cryptorchidism (Undescended Testes and Backward 
Genital Development). — Evidence to date indicates that a 
proportion of the cases with this condition are due to a dis- 
order of the pituitary gland. Those in which there is dimin- 
ished or lacking urinary prolan respond most favorably to 
antuitrin S. Critical study of a large number of careful y 
studied cases should define more accurately than is now pos- 
sible its limitations and indications for its use, but many bn - 
liant cures have been reported. 

Obesity. — Obesity is a symptom not uncommonly seen 
in otherwise normal individuals and has been attributed to 
dysfunction of the pituitar}', thjToid, gonads, adrenals, an 
pancreas. Probably most cases of obesity are either norma 
or are not actually obese. A child is said to be obese i 
weighs more than 20 per cent above his expected weight tor 
his height. Although this criterion usually does not lead on- 
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astray, it has been found that if the amount of muscle tissue 
is estimated from the creatinine output there may be r^de dis- 
crepancies between the obesity estimated by means o^ tic 
height-weight charts, by clinical observation, and by urinar\- 
creatinine method.® Since creatinine measures the amount of 
muscular tissue in the body, its measurement should give the 
most accurate picture of tlie relative body makeup. It should 
be used in all cases in which it is essential to know the amount 
of “active” or muscle tissue in the body. 

One of the most common forms of nonendocrine obesity is 
overeating and laziness. Some people with good digestions 
find it difficult to keep their weight down even when taking 
reasonable amounts of exercise. 

Endocrine disturbances to which obesity has been attributed 
are deficiency of the anterior pituitary, the gonads, the supra- 
renal cortex, and the thyroid. The latter is not true obesity, 
in which the relative amount of fat in the body is increased, 
but is mjT^edema. The influence of the pituitarv' gland on the 


carbohydrate and fat metabolism may have some bearing on 
the development of obesity. It is most marked in the com- 
bined deficiency of the pituitary and the gonads. Most clin- 
icians diagnose any case of marked obesity in childhood as 
Frdhlich’s syndrome or a “tj^pical pituitary case” without 
further thought. This point of view is unjustified since the 
physiologjr and pathology of obesity is by no means clear. 


If a case of so-called “Frdhlich’s syndrome” is being 
studied, the following factors in the history must be taken into 
consideration. Frequently the onset of the obesity in these cases 
is preceded by a history of severe infection. Such a history is 
very suggestive and it was present in the case of W. N. who 
was a U-pical case.^ If, on the other hand, there is a family 
usmry of obesity handed down through generation this miaht 
be interpreted either as faulty food habits or a family tendency 
tmvard some pituitaiy^ abnormality. The typical male cases of 
Vrohhchs syndrome or adiposogenital dystrophy develop fe 
male characteristics such as enlarged breasts, prLinent mLl 
leneris. tapering fingers and hairless skin anrl f i 
■ritaio,. ot lal over the body, rviS female d|S- 

Orlvic yirdle, and relaxivelv laperine leas On a the 

vrlopmem is more impressK-e and important in 4?™“, hat 
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in the female. In the female the most important symptom is 
delayed adolescence and onset of catamenia. Such a delay 
makes one suspect that there might be trouble in the pituitary 
or its neighborhood, but such a history has less weight in 
families in which the trend is to mature later than the average. 
A definite diagnosis cannot be made on this data alone, nor are 
we helped much by the high sugar tolerance test which is 
present in this and other types of obesity. Roentgenography 
of the sella turcica nearly always gives negative data and very 
rarely do the visual fields aid us. The Laurence-Moon-Biedl 
syndrome, the characteristics of which are retinal pigmentary 
degeneration, obesity, mental deficiency, genital dystrophy, 
and polydactylism, is confused with Frbhlich’s syndrome and 
their relationship is not understood. 

Basal Metabolism. — The interpretation of basal metabo- 
lism of children is more difficult than that of adults because 
childhood is a period of continual change. Furthermore, 
standards which do not allow for the physiologic differences 
which may influence the metabolism give results that may lead 
to unwarranted conclusions. Children with a normal physical 
development can be compared with almost any established 
standard, but those that are obese or much underweight should 
be studied by special methods. The same may also be true of 
the very tall and of dwarfs. If this is done, results which give 
very accurate information can be obtained. 

It is not necessary to enter a discussion of the various 
metabolism standards for children because I have done this 
many times in the literature. Nevertheless, emphasis should 
be given the fact that muscle represents most of the heat- 
producing tissue and its amount can be measured by the 
urinary creatinine, and that fat, water, and bone do not pro- 
duce heat. Since the latter have weight it is obvious that an\ 
standard which includes weight in its formula, as do both t e 
body’’ surface and the multiple prediction formulas, vn’ll gi'^ 
seemingly^ low figures in obesity and high in malnutrition. 
That these figures do not represent the true relationship to t e 
normal heat production is shown by' the fact that when t e 
actual total amount of heat produced is compared to that pro 
duced by' children of the same height and sex the metabo i^m 
is normal. I have recalculated the metabolism of many ca^e^ 
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of obesity in Uiese terms and have found that contrary^ to the 
reports in the literature tlie metabolism of obesity, instead o 
being low, is in practically all instances a high normal. Clinica 
tlrerapeutic tests vdth thyroid have confirmed the validity of 
this conclusion. In malnutrition the metabolism instead of 
being high is below normal. Standards giving the expected 
metabolism for the height and for the weight of children of 
both sexes can be found in the American Journal of Diseases 
of Children, 55, 455, 1938. 

HjTDOthyroidism is associated witli a depressed metabolism 
and hi^erthyroidism with an elevated metabolism; the former 
may reach minus 40 per cent and the latter plus 60 to plus 80 
per cent. The adrenal gland also affects the basal heat pro- 
duction which is increased by adrenalin and diminished in 
Addison’s disease. It has also been found low in deficiency of 
the gonads. Exception to this is the fact that the basal meta- 
bolic rate is probably not influenced by the male sex hormone. 

Blood Pressure. — ^The blood pressure runs parallel to tlie 
basal metabolism. A blood pressure elevated to the height of 
a case with essential hypertension, without a corresponding in- 
crease in the heat production, is associated with basophilic 
adenoma of the pituitary. Such high blood pressure, although 
rare in childhood, may be found in other conditions such as 
nephritis. 

Electrocardiogram. — In cretinism of marked hypothy- 
roidism the T wave is flat. This interesting finding, however, 
has not been of clinical importance since it has been recorded 
to date only in marked cases in which the diagnosis is un- 
questioned. 


Chemical and laboratory tests which also aid in differen- 
tiating some of the endocrine disturbances are as follows: 

Low blood calcium is found in parathyroid tetany and 
high blood calcium is seen in hyperparathyroidism and is asso- 
ciated with decalcification of the bones. Overproduction of the 
parathyroid hormone may be present without hypercalcemia 
The usual form taken by clinical hyperparathyroidism is gen’ 
crahzed osteitis fibrosa cystica. Tetany which is not duf to 
pathology- of the parathyroid gland is associated with a low 
blood calcium. It is most frequently seen durincr inf^ ^ 
ciMc. .m. ricket. a change 



8i4 


PRITZ B. TALBOT 


Blood Potassium. — ^The lack of adrenal cortical hormone 
in animals leads to a high blood potassium, and large doses of 
cortin administered to normal human beings causes a reduction 
in the sodium excretion and an increase in the potassium ex- 
cretion. The exact significance of this is not known, however, 
and it is not yet of diagnostic clinical value. 

Blood sugar tolerance curves are of interest in two con- 
ditions. A curve rising very high means a low tolerance to 
sugar and is found in diabetes mellitus. A curve which rises 
very little means a high tolerance for sugar and is frequently 
seen in obesity. Although a high sugar tolerance is found in 
pituitary deficiency it is also seen in other types of obesity 
which may have no direct relation to endocrinopathies. The 
importance of the sugar tolerance curve is, as yet, not clearly 
defined and too much emphasis should not be placed on it. 

Blood Cholesterol. — Much emphasis has been laid upon 
the relation of the blood cholesterol and the thyroid gland. In 
cases of myxedema it is usually found much elevated and in 
toxic goiter depressed. It has been suggested as a test to re- 
place basal metabolism determinations, but since the choles- 
terol level of the blood can be affected by other conditions it 
cannot be depended upon to give accurate knowledge. Its 
physiology should be studied further to determine exactly 
what it represents in the endocrine metabolism. For example, 
in deficiency of the posterior pituitary gland there is a marked 
rise in the blood cholesterol after meals which can be prevented 
by an excess of pituitrin. 

Although there is an inverse correlation between the basa 
metabolic rate and the blood cholesterol, these two measure- 
ments do not change simultaneously. Since it is generally 
accepted that the main regulator of the beat production is t e 
thyroid gland, the fact that the metabolism and the cholestero 
level change independently of each other suggests that some 
other factor than thyroid may be influential in determining t e 
cholesterol level. Adrenalectomy and nephrosis are accom- 
panied by a high blood cholesterol. The latter is not accom 
panied by a low metabolism as has been assumed. e 
seeming lowering of the heat production is due to the 
characteristic of these cases and not a true lowering of the ea 
production. 
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Water Balance . — h disturbance oi the water balance is 
shonD clinically by the excretion of excessive amounts of 
water through the kidneys. This is compensated by the inges- 
tion of large amounts of water and is known by the name o 
diabetes insipidus. The urine is of a very slow specific gravity 
but is othersNuse normal. The daily total excretion of chloride^ 
and nonprotein nitrogen is close to normal and the chemical 
constituents of the blood remain normal. Although it can be 
controlled bv the injections of polutions of the posterior pit- 
uitary", such treatment is often accompanied by unpleasant 
symptoms. Considerable success is reported by" intranasal ap- 
plications which are free from unpleasant symptoms. 

Urinary Hormones. — Recently the measurement of hor- 
mones excreted in the urine has been added to the tests which 
give indication of the action of the endocrine glands. The 
follicle-stimulating prolan has been measured in numerous 
cases and estrin has been found to be present in small amounts 
in children of eight years and older. The knowledge obtained 
from the latter test has not been very useful as yet. 

The test for prolan in the urine has been used to determine 
if abnormality of development of the genitalia is primary or 
is secondary", whether it is due to deficiency of the gonads 
themselves or deficiency of the gonadal-stimulating hormone 
of the pituitary. There is suggestive evidence that cases in 


which it is deficient react better to specific therapy than those 
in which it is present in normal amounts. In primary gonadal 
insufficiency and after castration and menopause the urinary 
prolan has been reported high. In pituitary failure it has been 
reported low. Estrin is found present in the blood and urine 
of the female and androsterone in the male; they are said to 
be low in hy"pogonadism. Although these tests promise much 
interesting and important information as they become refined 
Aeir use with adults or after puberty should be more helpful 
m diagnosis than with young children. Much has vet to he 
learned about thdr physiology- before they become of routine 
usefulness in clinical practice. 

These tests are presented and an attempt is made tn 

eva uate them. Their limitations are emphasized in order that 

they may not lead to unwarranted conrhitjlnnc n 

hand, many of them can be depended unnn t other 

uepended upon to give valuable 
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and sometimes specific proof of glandular involvement. The 
description above will perhaps give the indications for each 
test and show in which conditions they will yield the most help- 
ful information and thus give the indications for treatment. 

Treatment. — Treatment of the various endocrine dis- 
orders has not been discussed in detail because it is obvious 
that efficient treatment can only be carried out when there is 
an accurate understanding of the . pathologic condition under 
consideration. Methods of determining the diagnoses have 
been discussed in detail. In th5Toid deficiency the main treat- 
ment depends upon the use of thyroid extract. In this con- 
nection it should be remembered that the different preparations 
of thyroid have different therapeutic strengths. For example, 
the corresponding dose of thyroid emplets of Parke, Davis and 
Company are approximately four times as strong as thyroid 
extract of Burroughs and Wellcome Company, and 3.3 grains of 
Parke, Davis’ has the same therapeutic effect as 4.6 grains of 
Lilly’s or Armour’s thyroid. To date, it is difficult to differen- 
tiate between primary hypothyroidism and secondary hypo- 
thyroidism due to lack of the thyreogenic hormone of the 
pituitary. In a few of the cases of hypothyroidism, which do 
not progress to complete normality, the administration by 
mouth of various pituitary extracts has occasionally brought 
on greater improvement. To date no commercial preparation 
of the thyreogenic hormone is available which can be depended ■ 
upon to be effective in these conditions. 

A discussion of the treatment of hyperthyroidism cannot 
be gone into here. Although there is little question that sur- 
gical treatment is essential for most adults, it is my opiniori 
that there are some cases in childhood which can well be treate 
medically and who respond to hygienic measures to the a 
ministration of iodine. 

The treatment of parathyroid abnormalities requires veo 
special knowledge and should be undertaken only by those v\ -o 
have laboratory facilities to control their treatment. 

With the exception of undescended testicles, which reipon 
very remarkably in a considerable proportion of the ca:^e3 to 
antuitrin S, the v’arious abnormalities of the pituitarj' are no 
yet clearty enough defined to be treated successfully wit out 
the use of expensive and technical investigations. 
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FEEDING IN THE NEWBORN 

The first two weeks is a very important period in the 
baby’s life— possibly the most important single two-week 
period in the entire life span. During this time the infant 
needs special care. He is becoming adjusted to living outside 
the mother and the bodily functions are assuming independent 
action. The digestive process is the one we are most concerned 
with since it is affected so much by factors over which the 
infant has relatively little control, and with which other indi- 
Hduals interfere. The perfection or imperfection of the other 
bodily functions is influenced to a much less degree by the 
care the infant receives. In spite of the fact that it is so 
important from the point of view of nutrition that infants be 
given interested, intelligent care during the newborn period, 
they are probably neglected more at this time than at any 
other. To be sure, this condition has improved greatly, but 
there is still need for betterment in the methods of handling 
babies in the neonatal period. 


Broadly, there are two reasons why medical supervision is 
not so efficient during the newborn period as during later in- 
fancy. First, the baby naturally obtains a very small amount 
of food from tlie breast during the initial three days of life 
and frequently an inadequate supply for two weeks. Because 
of this and other reasons, the infant normally loses weight for 
three days after birth (approximately 10 per cent of the initial 
weight) and does not regain this lost weight until about ten 
to fourteen days postpartum. Insufficient attention therefore 
1^ apt to be given to loss of weight diirino the e. ^ 

and there is alwavs the danger that it m'11 days, 

uan^er that it will progress too far 
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resulting in loss of vigor. It is in such instances that dehydra- 
tion and “inanition fever” occur. If an infant is not gaining 
approximately 1 ounce a day after the fourth day he is actu- 
ally losing ground, in that his weight is not keeping pace with 
his normal growth. Even though the weight is being main- 
tained, such infants are apt to become less vigorous, more 
apathetic and nurse less well. The “lazy” poor feeders are 
usually babies of this type. 

The second reason for the failure to provide optimum medi- 
cal care during the newborn period has to do with the nature of 
medical practice. The pediatrician is the one physician who 
is most concerned with infant care, both from the point of view 
of interest and training. For various reasons, however, rela- 
tively few infants are seen by the pediatrician during the first 
few days of life. The exceptions to this rule are the large 
lying-in hospitals where a pediatrician is in attendance in the 
nursery and supervises the care of the babies from birth. The 
obstetrician is a highly specialized surgeon whose primary in- 
terests are rightly the mother and a successful delivery. Once 
the delivery is accomplished and the infant has begun to 
breathe normally, the obstetrician focuses his attention on the 
mother, leaving the baby to the care of the nurse or to some 
nursery routine. It must be granted that these routines are 
successful at least partially in the majority of instances, but 
relatively little attention is paid to the individual nutritional 
problems during this very critical period. As a result digestive 
disturbances occur. Even though these upsets are not severe 
they make the subsequent nutritional course more difficult than 
if they had not happened. A large percentage of infants, par- 
ticularly in localities away from the larger medical centers, are 
delivered by the family physician who supervises the care o 
the infant as well as the mother. Theoretically this should 
result in ideal medical care for both patients. Entirely too 
often, however, the physician is engaged with a busy practice, 
has little time for or interest in the detailed care of the infant, 
and again the baby is left to attendants or formulae are pre- 
scribed which are based on tables supplied by detail men from 

proprietary food houses. _ • u iif. 

Any discussion of infant feeding must begin '.nth t <- 
method provided by nature. The natural food for the hum.an 
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offspring is its owm mother’s breast milk. If proof were needed 
to prove the truth of tliis simple axioni it is abundantlj^ sup- 
plied by the fact that feeding difficulties are practically un- 
known during the early months of life in infants who are 
entirely breast fed. On the other hand such difficulties arc 
relatively common with artificially fed babies. ^lany of 
these disturbances are of minor import, to be sure, but tliey 
must be handled carefully and intelligently because of the con- 
stant danger of their increasing to severity. 

The important characteristics of breast milk may be briefly 
summarized. In the first place, the infant receives the food 
directly from its mother, without intervening handling, and it 
is therefore fresh and uncontaminated. When coagulation 
takes place in the stomach, 'fine, soft, flocculent curds are 
formed which are readily permeable to digestive juices. 
Secondly, breast milk contains all the food elements which are 
essential to growth and development in ideal proportions both 
as to quality and quantity. Fat, protein, lactose, mineral salts 
and vitamins are all present in adequate amounts. 

Full lactation does not become established until the third 
or fourth day postpartum. During the latter months of preg- 
nancy and the first few days after delivery the breast contains 
a secretion known as colostrum. This liquid is thicker than 
hreast milk, has a higher specific gravity and is lemon yellow 
in color. The composition of colostrum varies considerably. 
It differs from breast milk chiefly in having a much higher 
content of protein and mineral salts. It has no proved im- 
portant function for the newly born infant except that it sup- 
plies a small amount of food and fluid while the milk is com- 
ing in. 


The infant should be put to the breast for the first time 
after an interval of twelve to twenty-four hours following birth 
a lomng both the motlier and the child a period of rest after 
the ordeal they have just passed through. Some infants take 
hold and suck vigorously at the first contact with the breast 
but the majority do not. Considerable help and patience are 
necessary since die procedure is novel to the nrtrr,- 
mother as well as to the baby. The infant’s mnuH 
opened by gentle donmward traction on the rh' ^ 

a.d Cb. S.S 
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the lips. Squeezing a little colostrum into the mouth may help 
to stimulate the sucking reflex. The infant must also be kept 
awake by gentle shaking, tapping the sole of the foot or by 
the application of a cold cloth to the face. The procedure 
should not be prolonged over ten minutes or so the first few 
times if the baby does not take hold, as nothing is accomplished, 
and the mother may become upset by such futile efforts. 

During the twenty-four hours after the first nursing the 
baby should be taken to breast at intervals of about six hours; 
then on the third day postpartum the regular schedule of nurs- 
ing should be established. The most practical schedule is to 
send the infant to breast at four-hour intervals for 5 feedings, 
replacing the sixth feeding at 2 a. m. with a supplemental for- 
mula feeding. The choice of formulae will be discussed later. 
This schedule is certainly the best possible for the mother as 
it allows her a reasonable interval between nursings, and an 
uninterrupted period of sleep at night. And, since the majority 
of infants thrive on such a schedule, it is equally ideal for the 
baby. It may be necessary, however, in rare instances to 
shorten the interval between feedings and to increase the num- 
ber of feedings in the twenty-four hours to 7 or even more 
rarely to 8. 

The question of prelacteal feeding naturally arises at this 
point. There has been considerable discussion, and there is 
still no agreement among clinicians, as to whether newborn 
infants should be fed anything during the first few days. Ex- 
periments have been carried out carefully on large numbers o 
babies in efforts to demonstrate the effectiveness of various 
types of feeding during this period. It is generally agreed that 
the initial loss of weight cannot be prevented entirely. It 
also agreed that the amount of weight lost can be lesscne 
appreciably by feeding from shortly after birth. Infants e 
during the first few days of life on so-called “hydrating so u 
tions,” such as the gelatin solution recommended by 
mass, or a sugar solution containing sodium citrate as used > 
Eder, do lose less weight. They regain their birth weight m a 
shorter period of time and they are said to be more vigorou^ 
than infants given no prelacteal feeding. However, since sue 
solutions accomplish these effects by producing tissue h\ 
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tion, they should be used very carefully if at all because of a 
tendency of infants taking tliem to develop edema. 

A more reasonable procedure is to give water freely or a 
simple sugar solution, such as 5 per cent lactose or betalactose. 
Two to 3 ounces of such liquid should be offered everj’^ four 
hours beginning twelve hours postpartum, and as complement 
to breast feedings until lactation is fully established. Although 
these solutions do not affect the weight to the same degree as 
the hydrating solutions mentioned above, they do serve to 
lessen the initial weight loss and prevent the development of 
inanition fever. And, of course, edema is not apt to occur. 

When the mother has an abundance of easy flowing milk 
and the infant sucks vigorously, it may be assumed that lacta- 
tion is established satisfactorily, and complementary feeding 
may be omitted. If, however, the baby is not gaining in weight 
after the fourth day, and is otherwise normal, it is obvious 
that he is not getting enough at the breast and should be given 
more to eat. Breast milk, when available, either through use 
of the breast pump after the infant has nursed, or from some 
other source, is the food of choice. If breast milk is not ob- 
tainable, artificial food should be given in the form of a suitable 
complementary formula. 


There is a very popular conception that a newborn infant 
ndll prefer the bottle to the breast if complementary feeding is 
attempted and that as a result there is less and less stimulation 


to the breast, with consequent drying up of the milk. It is 
therefore reasoned that the infant should be “starved into 
nursing.” This idea is entirely erroneous. The baby will take 
milk from the breast at this age if he is able to get it. The 
breast feedings with complementary formula should be con- 
tinued for at least ten or twelve days in an effort to establish 
adequate lactation. If, after a reasonable trial period the in- 
fant IS getting a negligible amount of milk from the breast it 


In muUiparous mothers the history of breast-milk produc 
tion m previous pregnancies is important and helpful If tu. 

» teasonahle trial to nurse a Pte.o^iLl^tS C 
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enough milk to nurse others, and it is to the advantage of the 
mother and the baby to abandon the effort immediately in favor 
of artificial feeding. 

There should be no rule of thumb in prescribing the arti- 
ficial food for infants of any age, and there should be no ex- 
ception to this rule during the newborn period. All efforts in 
the artificial feeding of infants are toward modifying the milk 
of a different species so that it can be digested by the human 
infant. For obvious reasons the milk of the cow is almost 
universally used in this country. But it must be remembered 
always that nature supplies cow’s milk for the calf and that in 
the fresh state it is very indigestible and must be modified to 
meet the digestive abilities of the individual infant. The 
differences between breast milk and cow’s milk and the various 
methods of modification of cow’s milk for use in infant feeding 
are given in detail in all standard textbooks of pediatrics. For 
the purposes of this discussion it is sufficient to say that cow s 
milk contains approximately three times as much protein and 
one half as much sugar as breast milk; the proportional repre- 
sentation of the fats, proteins and salts differs in the two milks; 
and in the stomach cow’s milk forms large, tough, indigestible 
curds, and because of a higher buffer value, neutralizes the 
acids of the gastric juices more rapidly. The methods for 
modification of cow’s milk to increase its digestibility whic 
are used today are boiling, evaporating, drying and acidifying- 
They each attain the same result and any one may be u^e 
successfully in artificial feeding during the newborn period as 
well as in later infancy. . 

There is a much broader understanding of the princip ea 
of infant feeding among physicians of today than existed even 
a few years ago. Certainly these principles are much simp er 
whether or not they are more scientific. The most importan 
single factor responsible for the improvement in infaiit nutn 
tion is the vastly better milk supply available for artificial lee 
ing. The development of this cleaner, safer and more nutntiou- 
milk for general consumption has been made possible 
through the efforts of the producers of certified milk- ^ * 
standards for this milk have been steadily raised. The re^u | 
is commercial competition in the production of purer mi - 
all grades. The dairies producing certified milk are now un 
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the superNision of the American Association of ^ledical Milk 
Commissions. The requirements for certified and the other 
grades of milk sold on the Boston market are given in the 

tabulation. 

tabulation 


Leqal Standsurds for CertiBed, Grade A, Marlict MilL 

EHtctiT*— S«pt#Qb#r 1. 1951— Bcilen. Kcii. 


CRAOe 

★Bacteria Cotxal 

(Not to Exe»«d) 

RiT pettsrUie 

Bffttcr Fit 
Net Lett 
TLu 1 

Hex. Aie 
Eeftr* 

Puttvlntlev 

C«*t 1 

T. B. Tntta 

Cm T«ttt4 
tif 

Gr. Abertn 

MrCIttl 
tBftnltlt* rf 1 
teiiUreet j 

6rt1!e4 *«< 
Jetted tt tVe 
Ftra 


10,000 1 

500 

♦% 

24 bn. 

Ye* 

at 1 * 0*1 

twice 

yearly 

1 Ye* ' 


Ye* 

i 

Grade AMHk 
fgittcirtd 

100.000 ^ 

1 

10X00 


4S hrs. 

1 Yet 
ertUerst 

*T*rr 3 
T»on 

No 

1 

No 

No 

KarkelMnk 

Fcslecriied 

400,000 

40.000 

3J5% 

72 bn. 

Ye* 

Ct 1*0X1 
•T«r7 3 
y*ar» 

No 

No 

No 


All g-ilV scld In Ecslca must be pcstetirlzed, excepting cnly nili Certifled by the Medical Milk Com- 
nisstoa ol Bcstca. Inc^ which nay be sold raw cs Certified Milk Raw, or pasteuibed as CerUlled Milk 

Pasteurized. 

^traded plote count 0! bocterla tn one cubic centimeter. 


The routine for artificial feeding of the newborn infant 
should approximate closely that outlined above for breast feed- 
ing. The baby is given nothing until twelve hours after birth, 
when 3 ounces of water or a simple sugar solution are offered, 
and every four hours thereafter until twenty-four to thirty-six 
hours of age. The same amount of a suitable formula is then 
substituted for the fluid. The infant should be allowed to take 
what he will of this without forcing. The amount ingested 
during the first few days varies from % ounce up at each feed- 
ing, rarely as much as the 3 ounces offered. 

It is even more important to adhere to a four-hour schedule 
in artificial feeding since the emptying time of the stomach is 
slower follomng the ingestion of cow’s milk than it is after 
taking breast milk. \^er>' rarely, in small or feeble infants who 
will take only 1 ounce or so at a time it is advisable to shorten 
the interval between feedings to three or even two hours 
If a dilution of cow’s milk is to be used in the preparation 
of the fornmla, which requires 18 ounces for the tLnVfLr 
hour period. 9 to 12 ounces of milk should be diluted o 
to 0 ounces of water and boUed three to five minutes One 























826 


JAMES MAEVIN BATY 


half to 1 ounce of a sugar, such as lactose, or a dextrin-maltose 
preparation, completes the formula. It is not necessary to 
dilute the milk more than one half, but it should be dUuted at 
least one third. The kind of sugar used is of very little im- 
portance to the normal infant. Lactose as the natural sugar 
of milk would seem to be the most logical. However, other 
sugars work just as well, particularly cane sugar and the dex- 
trin-maltose preparations, several of which are on the market. 

The safest procedure in the routine feeding of newborn in- 
fants is to begin with the weaker dilution of milk and after 
two or three days increase the amount of milk and of sugar in 
the formula. There is relatively little danger of overfeeding at 
this time if the formula used is not too strong. It is not neces- 
sary to compute the caloric or protein requirement of the in- 
fant as a basis for the formula as the full caloric requirement 
will not be taken until at about the end of the first week. At 
this time the formula should have approximately the same 
caloric value as that of breast milk, 20 calories per ounce. Sue 
a formula would be: whole milk, 12 ounces; water 5 ounces, 
sugar, 1 ounce. During the second week the average infan 
weighing above 5 pounds at birth will take about 2K’ ounces 
per pound of body weight of this formula in the twenty- our 

hour period. r -i p 

If the infant shows evidence of indigestion such as fai ur 

to gain accompanied by vomiting, or persistently abnorma 
stools, the formula should be omitted, fluids again jidministere 
by mouth and parenterally if necessary, for a period of tive v 
to twenty-four hours, before again giving a formula or pre er 
ably breast milk. Minor degrees of indigestion which requi 
no change in regime are much more common and are mer 
evidences of difficulties on the part of the intestina trac 

becoming adjusted to a foreign food. _ 

Vomiting deserves special comment because of its co 
occurrence during the newborn period. Infants ' 

vomit several times the first two days of life, apparent y 
cause of accumulated mucus and swallowed amniotic sac 
tents in the stomach. The vomiting^ may be due in par^ 
least to concussion of the brain associated vith the trau - 
birth. Treatment is not necessary in the majority of la^*- _ 

Occasionally when vomiting is persistent, the stomach . 
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lavaged with a weak sodium bicarbonate solution. Continua- 
tion of the throwing up follomng this procedure suggests some 
underlying cause such as an anomaly of the gastro-intestinal 
tract or a cerebral hemorrhage.’ 

No effort has been made to discuss all of the various modi- 
fications of cow’s milk available for the artificial feeding of 
infants. Every physician is to some degree familiar with the 
various evaporated milks, acid milks, reconstructed milks and 
dried milks that are on the market through the advertisements 
of their several manufacturers. Each of these products that 
has been accepted by tire Council of tlie American IMedical 
-Association is a well balanced food, and may be used satis- 
factorily in feeding babies. In fact, there is evidence that many 
of them are more digestible and therefore preferable to the 
simple boiled milk dilution outlined above, which has been 
satisfactory in our clinics. As long as the general principles 
of infant feeding are adhered to, whether the milk is fresh, 
evaporated or dried is not so important as the .behavior of the 
individual infant being fed. 
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OF INFANCY 


We might begin this discussion with a definition of what 
we mean bj' “nutritional disorders.” Since infants do not ex- 
press their subjective sensations in readily understandable 
language, we must depend upon objective signs for the recogni- 
tion of disease conditions. Nutritional disorders are made 
manifest in most instances by 1 of 3 symptoms occurring singly 
or in combination. These 3 symptoms are: modifications in 
the normal gain in weight; stationary weight or loss in weight; 
vomiting, and diarrhea. Out of 3000 consecutive admissions 
to the Infants’ Hospital, Johnson found that 75 per cent of the 
babies w'ere brought to the hospital because of one of these 
complaints. One is impressed in these figures with the im- 
portance of nutritional disorders in the practice of any phys- 
ician who is concerned with the care of infants. 

It is encouraging to note the steady but striking reduction 
in the deaths of infants from diseases of the gastro-intestinal 
tract. In Alassachusetts in 1900, 157 infants under one year of 
age died from all causes per every 1000 live births; in 1936 the 
corresponding figure was 47. Most of this saving of infant life 
has been due to the reduction of deaths from the gastro- 
intestinal diseases. In 1900 nearly 29 per cent of the infant 
deaths were due to these diseases — ^in 1936 only 5 per cent. If 
the 1900 death rate had obtained last year there would have 
been 2600 more infant deaths in Massachusetts than actually 
did occur. Similar figures could be presented from other stair 
and from the United States as a whole. 


Tlicrc are 2 factors which are responsible for thi= 
saving of infant life. There has been a definite 
t-’.e number of severely ill infants due to the widr-'v^.r 
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sion of effective preventive measures, and the infants who are 
ill receive better treatment. Anyone whose medical experience 
extends backward for twenty years or more is conscious of the 
virtual disappearance of the severe type of illness in infants 
which occurred primarily in the summer months. Not only 
does one seldom see these severely ill infants but the seasonal 
distribution has*largely vanished. The preventive measures 
which are chiefly responsible for this altered situation may be 
distinguished but their relative importance cannot be evaluated. 
They are 3 in number; a better understanding of the nutri- 
tional requirements of infants, the pasteurization of milk, and 
the education of mothers in the care of their babies. It is not 
possible in the time allotted to this clinic to consider these 
matters and to indicate how they have been effective in pre- 
venting disease. We shall confine ourselves to a discussion of 
the care of those infants who become ill despite these preven- 
tive measures. 

In the care of any infant ill with a nutritional disorder, our 
first concern should be to determine the etiology of the condi- 
tion. In our experience, the causes may be grouped under 
main headings and in the following order of frequency: in ec 
tion, congenital anomalies, environment or hygiene, and 00 
In attempting to make a diagnosis of the underlying cause, a 
careful history is essential. This should include information 
as to the exact food the infant has been taking and the progress 
of symptoms from the onset of the illness. Time relations ip 
may have great significance, especially in estimating t e ro 
of congenital anomalies. A complete physical examma 10^ 
must be made. This should be an unnecessary point to stre«^. 
yet one finds a cursory examination not infrequent. The exac 
condition of the infant forms the basis upon which both diag- 


nosis and adequate treatment depend. _ . 

Infection is the commonest cause of nutritional disor er^ 
infants. It is to be remembered that infants frequent y 0 
respond to infection by an elevation in temperature. ^ e> ■ 
go through the whole course of a severe infection v it r - 
temperature readings not above 99 . 2 ° or 99 . 6 ° F. , 2 

usually a polynuclear leukocytosis, perhaps evndent on > ' 

change in the relative proportion of neutrophils, but a - 
blood picture may be found. Probably the most comm • 
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fection causing a nutritional disorder is in tlie respiratory tract. 
The history frequently fails to indicate any evidence of sue i 
infection and the physical examination may be negative ex- 
cept for slight signs, the significance of which may not be appre- 
ciated. A slight injection of tliroat, pink ear drums, modifica- 
cation in the cry, and a little nasal discharge may be all that is 
found. Infection in the body elsewhere than the respiratory 
tract also may give slight physical signs, hleningitis may oc- 
cur without a stiff neck or abnormal reflexes and a lumbar 
puncture may be necessary to confirm the diagnosis. 

Congenital anomalies must always be considered as playing 
a possible etiologic role in connection with any disease in in- 
fants. Anomalies of the gastro-intestinal tract are not uncom- 
mon and may cause symptoms not only early in infancy but 
throughout the period of childhood. Anomalies in other parts 
of the body may cause gastro-intestinal symptoms, especially 
if there is a superimposed infection. This is seen particularly 
in anomalies of the urinary tract with pyuria. 

Environmental factors which form the basis for nutritional 


disorders are less evident than formerly. Summer diarrhea has 
largely disappeared. The possible influence of climatic condi- 
tions is, however, not to be entirely ignored. The routine 
technics of care may be so erroneous as to precipitate serious 
disease. Too much handling, overstimulation, and irregular 
habits are often found as exciting causes of disturbed nutrition. 


You null notice that foood is fourth in the list of the under- 
hung causes of nutritional disorders. Cure is not likely to re- 
sult from the simple device of changing the content of the diet. 
It is, perhaps, a natural first reaction to assume that some 
error in feeding is responsible for the illness. Due to the fac- 
tors already mentioned, gross errors in the feeding of infants 
occur surprisingly infrequently. There is a marked variation 
m medical practice in the application to individual infants of 
he knoum principles of nutritional requirements but within 
these variations there is provided the dietarv . 

infants. If a nutritional disorder develop fn^anTftt . T*' 
under pood medical super\dsion, the cause is usuallv fn 
something otlier than improper food. ^ ^ 

The treatment of the precipitating cause of tRp . • • 

a.».r.U.r be given firs, though, but 
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cedures directed toward its relief should not necessarily be 
instituted at once. This treatment will, of course, vary with 
the cause. If a congenital anomaly is present, surgical inter- 
vention may be indicated but if possible should be postponed 
until the nutritional disorder is improved or cured. If the 
infection can be treated by a specific therapeutic measure, it 
should be instituted at once. If some procedure such as 
myringotomy is indicated, it should be done. The infection 
may be one in which no specific treatment is possible and then 
one must rely upon general measures and a relief of symptoms. 

The nutritional disorder itself requires consideration even 
though it has arisen secondarily to some primary disease. This 
may be of a relatively mild character. If so, the withholding 
of fluid by mouth for a few hours, followed by a period of 
restricted feeding may be all that is necessary. In many in- 
stances the vomiting and diarrhea has been so prolonged or so 
severe as to make the nutritional disorder of primary impor- 
tance, requiring prompt and active treatment. The loss of 
fluid from the body causes dehydration with acidosis or 
alkalosis. This gives a typical clinical picture in infants. Th^ 
fontanel is depressed, the eyes sunken, the abdomen scaphoidi 
the skin dry and inelastic. In order to treat this condition 
intelligently, it is necessary to understand something of t e 
physiologic processes concerned with body fluids. Know e ge 
of this complicated subject has been clarified by the beauti u } 
conducted experimental work of Gamble and his cowor'crs 
and by the investigations of Hartman and others. 

Fluid is contained in 3 compartments in the body, the cir 
culatory system, the intercellular spaces, and the body ce ■ 

It enters the body by absorption from the small intestine, 
leaves the body under normal conditions through the ki nevs, 
lungs, skin, and in very small amounts from the gastro-m 
tinal tract. Body fluid contains water and electrolytes, n 
blood plasma the electrolytes occur at a constant level 0 ^ c 
centration for each sen.irate electrolyte. These valuer ^ 
kept constant by the specific regulatory^ function 0 ^ e ■ 
ney. This function is effective in the normal kidney , 

as blood volume remains normal. Blood volume B mam ^ 
at a constant amount by replenishment from the 
fluid in the other compartments of the body. The e ec . 
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in the blood plasma consist of acid and base radicals, occur- 
ring in such balance that tlie reaction of the blood is constan . 

the relative proportion of one radical is excessive there 
is either alkalosis or acidosis. The important basic radical in 
the blood plasma is sodium and the largest acid radical is the 
chloride ion. The other basic and acid electrolytes exist in 
such relatively small amounts tliat they need not be considered 
in this connection. The fluid in tlie intercellular spaces con- 
tains electrolytes of the same kind as in blood plasma and in 
essentially the same levels of concentration. In intracellular 
fluids the electrolytes are different, the basic ion is potassium, 
and the acid is phosphorus. 

Mdien vomiting and diarrhea occur, either one alone or botli 
together, the usual supply of body fluids is reduced, first by 
failure to retain fluids taken in by mouth, and second by actual 
loss of water and electrolytes from vomiting of gastric secre- 
tions and from watery bowel discharges. It is to be noted that 
when there is either vomiting or diarrhea, fluid is being with- 
drawn from the body, often in large quantities, through chan- 
nels which normally remove only a negligible amount. The 
chloride ion is most abundant in the gastric secretions so that 
when vomiting predominates there is an excessive loss of acid 
substances. The intestinal secretions have a high sodium con- 
tent so that when diarrhea predominates there is an excessive 
loss of basic substances. In normal infants, the regulatory 
function of the kidney would remove the electrolytes present in 
excess in the blood plasma but when dehydration is present, 
kidney function is lowered and the electrolytes in the blood 
plasma cannot be restored to normal concentration. With ex- 
cessive vomiting there is produced an alkalosis and with diar- 
rhea. an acidosis. 


The double drain upon body fluids from limitation of in- 
take and expansion of output results in certain changes in the 
distribution of the fluid within the body. The first change is 
withdrawal from the intercellular spaces into the circulatory 
^ptcrn of some of the fluid held there in reserve as a reservoir 
he level of winch can be raised or lowered as the demands of 
flu body require. M e do not know exactly how this mechan 
of withdrawal is activated for there are many factors con 
n mod, ,dd,t,on to the necessity of keeping the electrolyses 
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in the blood plasma at constant levels of concentration, there 
is the influence of pressure within the blood vessels and also 
the permeability of the walls of cells to be considered. By 
some process normal blood volume is maintained until the 
reservoir of fluid in the intercellular spaces is exhausted. So 
long as blood volume is within normal limits, kidney function 
remains normal. If vomiting or diarrhea continues after the 
intercellular fluid is depleted or exhausted, the concentration 
of the electrolytes in the blood plasma increases but blood vol- 
ume cannot be increased to restore them to normal relations. 
Because of the different electrolyte composition of intracellular 
fluid, it is not directly suitable as a further reservoir for main- 
taining blood volume. Probably some fluid is withdrawn from 
normal cells and some additional fluid is utilized from celb 
which are destroyed to furnish material to maintain the meta- 
bolic processes of the body during what is virtually a starvation 
period because of the absence of food taken by mouth. The 
intracellular fluid, if used to replace the electrolytes in the 
blood plasma, must be modified materially by the regulatory 
function of the kidney. We know that kidney function is 
lowered in the presence of decreased blood volume. Thus a 
vicious circle is established which adds still further to the is 
ordered nutrition. The actual values of the various substances 
in the blood of any particular infant can be determined by ap 
propriate measurement. 

The treatment of dehydration is directed toward supp yi^o 
to the body the water and electrolytes which have been os 
that normal blood volume is restored and normal kidney unc 
tion reestablished. Physiologic salt solution which con ai 
both sodium and chloride supplies the needed electrolytes m 
fluid medium. When given into the tissues, /. e., into t ^ ^ 

cellular space, it is available for absorption into the circu a r 
blood. The regulatory action of the kidney elimma e-. 
excess of chloride in relation to sodium. Blood p asma 
blood volume again return to normal values. 

If dehydration is severe, physiologic salt given by A 
dermoclysis is absorbed slowly and may be inadequa ^ 
establish kidney function. Until kidney function is e- a - 
the dehydration cannot be relieved. It is neces^ry o 
duce fluid directly into the circulatory blood, ten p 
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glucose solution is a particularly effective fluid for this pur 
pose. It increases the volume of the blood and by its Iniier- 
tonic action hastens the absorption of the fluid introduced into 
the intercellular space. It furnishes water immediately avail- 
able for excretion by the kidneys. It also causes the ketone 
bodies to disappear from tlie blood if they are present. 

In severe dehydration with acidosis tlie concentration of 
sodium bicarbonate in the blood plasma may be so reduced 
that the restoration to normal values is too slow when phys- 
iologic salt alone is relied upon. In such circumstances sodium 
bicarbonate may be given intravenously or, better, sodium 
lactate added to the sodium chloride solution which is given 
subcutaneously. After absorption, the lactate is oxidized and 
sodium bicarbonate formed. The mixture for such a purpose 
used subcutaneously is prepared with 6 parts of isotonic 
sodium lactate solution and 4 parts of physiologic salt solu- 
tion. This solution should not be used when there is alkalosis. 

In addition to the subcutaneous introduction of physiologic 
salt solution with or without sodium lactate and the intra- 
venous administration of 10 per cent glucose solution, another 
therapeutic procedure is often of value in the treatment of 
dehydration. Transfusion with whole blood from a suitable 
donor increases blood volume and also furnishes the substances 
needed to restore the blood plasma to the normal concentra- 
tions. 


The quantities of the various fluids to be used depends 
upon the weight of the infant. Subcutaneous fluids may be 
given from 10 to 15 cc. and intravenous glucose solution from 
5 to 10 cc. per pound. Transfusion of whole blood should not 
exceed 10 cc. per pound. Treatments with subcutaneous and 
intravenous solutions may be repeated every eight or twelve 
hours as the condition of the infant indicates. In very ill 
infants it may be desirable to administer fluids continuously 
into tire veins. This procedure is adopted when the response 
to other treatments is unsatisfactory, when vomiting and diar 

he need for more active measures. The solution used for con 
tmuous intravenous therapy is composed of equal parts nf 
10 per cent glucose and lactate-saline solutions. TL lactete 
.s mad. of 2 parte physiologic salt solutloTand 
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1 part isotonic sodium lactate solution. It should be given 
slowly, by drops, the exact rate depending upon the fluid re- 
quirement of the infant — 2 to 3 ounces per pound per day, 
When this treatment is used, care must be taken that the infant 
is not overhydrated — as shown by edema and low serum 
protein in the blood. 

The case histories of 2 infants illustrate the practical ap- 
plication of the principles which have been discussed. A si.x- 
weeks-old infant was admitted to the hospital with pyloric 
stenosis with a history of vomiting for two weeks. There were 
no other significant facts in the history. The physical e.vam- 
ination showed the tyrpical signs of the condition and, in addi- 
tion, marked malnutrition and dehydration. The chemical 
examination of the blood showed sodium 138 millieqiiivalents 
per liter, chlorides 66 milliequivalents per liter, serum protein 
6.7 Gm. per cent, nonprotein nitrogen 43 mg. per cent and 
CO 2 112 volumes per cent. (There was a definite alkalosis.) 
The infant was given a clysis of 120 cc. of physiologic salt 
solution and 60 cc. of a 10 per cent glucose solution intra- 
venously. This was repeated the same day and once the 
second day. After this treatment the blood chemistry was, 
sodium 118 milliequivalents per liter, chloride 78 rnin- 
equivalents per liter, serum protein 5.4 Gm. per cent, and C j 
92 volumes per cent. She was transferred to the surgica 
service for operation. 

A two-month-old female infant entered the hospital wit ^ 
history of diarrhea, refusal of food, and loss of weight of two 
weeks’ duration. The birth was normal. There were no po^ 
natal disturbances. She was breast fed for two days on>- 
Bottle feeding was adequate. No orange juice or cod liver 0 ^ 
had been given. Gain in weight was satisfactory. Two 
before admission the stools became green and watery'. 
week later there w-as refusal of food and on several 
when feeding was forced, there was vomiting. There ha 
considerable loss of weight but the mother did not mow 
exact amount. On examination the infant was drowsy an 
not cry'. The skin was dry' and nonelastic. The fontane w-j 
depressed. The left ear drum was red and retracted. ^ 
other respects the examination was normal. The 
was 99.2° F.. the weight 7 pounds and 12 ounces (birt 
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8 pounds). The urine was negative except for a slight trace 
of albunrin— no acetone was present. The white count was 
28 800 -u-ith 51 per cent polynuclears. The hemoglobin was 
15’.29 Gm. and red cells 4,440,000. The blood chemistry was; 
sodium 135 milliequivalents per !iter,_chloride 112 milhequiv- 
alents per liter, nonprotein nitrogen 125 mg. per cent. As shor.n 
by the very high nonprotein nitrogen there is evidently a 
marked concentration of tlie blood and there is a relative acid- 
osis. The underlying cause was probably a mild respiratorx 
infection. The infant was given 120 cc. of lactate-sodium 
chloride solution subcutaneously and 80 cc. of equal parts of 
this solution and 10 per cent glucose solution intravenously. 
A continuous drip was started and allowed to run for six and 
one-half hours. At the end of that period 225 cc. had been 
administered. This was twelve hours after admission and the 
total fluid given had been 425 cc. The condition of the pa- 
tient was improved. The next day the infant was transfused 
uith 80 cc. of citrated whole blood. Another clysis and 
intravenous glucose solution was given. On the third day the 
white count had fallen to 10,000, the weight had increased to 
9 pounds and 2 ounces. The vomiting and diarrhea had 
stopped. Progress was uneventful to recovery. 


During the early stages in the treatment of dehydration, if 
vomiting is present no attempt should be made to give any 
food or fluid by mouth. After a few hours of starvation 1 
drachm of fluid may be given every ten or fifteen minutes. 


If this is retained, the amount of fluid may be increased and 
the interval between feedings lengthened. This process should 
be gradual and not so rapid as to precipitate a return of the 
vomiting. A satisfactorj^ fluid to use is made by mixing equal 
parts of physiologic salt solution and 10 per cent glucose solu- 
tion. From what has been said it is obvious that this fluid 
IS peculiarly adapted to assist in the restoration of body fluids 
to normal conditions. Other fluids— fruit juices, cereal water 
and milk imxlures-are added as the condition of the infant 
indicates. Xo exact rules can be given. The nVnriMV 
be guided by his own judgment and experience 

Summary.— The management of an infant' wirR a . • 
tional ^sorder should proceed in general along these lines ' 
1. On the basis of a careful history and a complet phys- 
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ical examination an attempt should be made to determine the 
etiology of the disorder. 

2. If the primary cause is a congenital anomaly, one must 
consider whether or not immediate surgical treatment is indi- 
cated. If an infection is found to be present, appropriate 
specific measures must be instituted or general measures if 
these are the only ones available. If environmental factors, 
hygiene, or food have been faulty, consideration must be given 
to preventing a recurrence of these causes after the existing 
disorder has been corrected. 

3. The complications of the nutritional disorder may re- 
quire immediate treatment. The most common and most 
urgent complication is dehydration with alkalosis or acidosis 
and an accompanying failure in kidney function. 

4. Dehydration is treated by the subcutaneous injection of 
physiologic salt solution with or without sodium lactate, the 
intravenous administration of 10 per cent glucose solution, and 
in severely ill infants, transfusion with whole blood. 

5. No fluids should be given by mouth for several hours 1 
vomiting is severe. Saline and glucose solution is the first 
fluid to be used when feeding is resumed. Food and other 
fluids are added in gradually increasing amount as the progress 
of the infant toward recovery indicates. 



Medical Clinks oj North America 
May, 193$. Boston Number 


CLINIC OF DR. CHESTER S. KEEFER 

From the Thorndiice iSlEMORiAL Laboratory, Secon'd and 
Fourth IsIedical Services (Harvard), Boston City 
Hospital, and the Department of ^Medicine, Harvard 
]\Iedic.al School 


GONOCOCCAL ARTHRITIS 


The case I propose discussing today illustrates several 
features ■which are uncommon in patients with gonococcal 
arthritis. Before presenting the history of the illness, it is 
perhaps well to review some of the facts concerning the gono- 
coccus, and the pathogenesis of the various disorders caused 
by this organism. 

The gonococcus is a gram-negative diplococcus which 
causes infection only in man. All attempts to establish infec- 
tion in animals have failed unless large numbers of organisms 
are injected into the circulating blood or peritoneal cavity. 
Even under these circumstances the results are irregular unless 
massive doses are used. Recently Long and Bliss^ and Cohen- 
have reported the production of infection in mice using the 
mucin technic as recently described by Miller and Castles.''* 
They have found, in common with Miller,® that in order to 
infect mice large numbers of organisms must be injected into 
the peritoneal caidty. 

From many studies it is now known that there are numer- 
ous strains of gonococci which differ in their antigenic rela- 
tionship. In general, it has been found that there are two 
main u-pcs but between these tjiies there are a number of 
strains which have one or more antigenic components which 
are common in both main U^pes. 


Miller and Boor^ have demonstrated that the gonocorm 

Th'Tn “'1 nucleoprotein substance. 

1 he hsucr are shared in common by other members of ft' 
rnsrna group, as well as pneumococci Recentlv Ts. 5 ? 
been able to show that the carbohydrate fraction of 
i-m responsibte tor mher;: nl^^S 
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fraction is nont5^e-specific and probably related to the protein 
fraction of other microorganisms. 

From studies of Clark, Ferry and Steele,® de Christmas' 
and others it has been found that filtered broth cultures of 
gonococci contain substances which are histiotoxic when in- 
jected into the tissues of man and animals (horses). When 
this toxin is injected into horses an antitoxic immune serum 
can be developed which has neutralizing power. 'WTiether this 
substance is a true exotoxin in the sense that it is a sub- 
stance elaborated by the organism, or whether it is due in 
part to the autolysis of organisms, is a matter difficult to 
decide. Certainly the antiserum elaborated by the injection of 
toxic filtrate will neutralize the toxin when it is injected into 
the skin of man but it is not bactericidal. In any event the 
products of the gonococcus are histiotoxic and may e.xplain 
many of the phenomena of such infections. 


IMMUNE BODIES IN GONOCOCCAL INFECTION 


Following infection with gonococci, bacteriolysin and com- 
plement-fixation antibodies may be demonstrated in the circu- 
lating blood. Normal, noninfected individuals often have 
bacteriolysins in their blood for some strains of gonococci. 
Spink and I® have showm that these antibodies are more 0 ten 
present against strains that produce a local lesion, than again.-’ 
those which produce arthritis. It is also evident that during an 
following infection with the gonococcus, antibodies deve op 1 
the circulating blood in increasing titer. ^ When there ^ 
teremia no antibodies can be detected in the blood. ^ 
recovery occurs in such individuals, antibodies appear. ro 
a limited number of studies it seems clear that recoveiy 0 
lowing bacteremia due to gonococcus is accompanied } 
development of specific antibodies and a clearing 0 t e ^ 
stream. This can be accomplished in some cases follow lOo 


injection of specific immune sera.® . 

■\\Tien the syno\dal fluid is studied for antibodies m p ' 
wdth gonococcal arthritis, it can be showm that when t e 
is infected no antibodies are demonstrable, hen e 
sterile, antibodies are present in a high 
When the antibody content of the blood and the sjm • 
from the same individual are compared, it is Jj'i 

tients with infected s\mo\'ial fluid the titer of the - 
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antibodies of the blood is low. When the fluid is sterile, the 
bactericidal action of botli tlie blood and synovial fluid is either 
the same, or the blood may contain a titer of antibody that is 
higher than tliat of tlie synovial fluid. There are occasional 
instances in whicli tlie bactericidal titer of both the blood and 
siTiovial fluid is low in spite of the fact that the synovial 
fluid remains sterile. There are reasons for believing, then, 
that one of the mechanisms by which the synovial fluid is steril- 
ized in gonococcal arthritis is the development of specific 
bactericidal antibodies. 


PATHOGENESIS OF GONOCOCCAL INFECTION 
In the vast majority of cases of gonococcal infection the 
inflammatory process is confined to a localized area, such as 
the urethra, the conjunctiva, the uterine cervix, the vaginal 


T.ABULATION 

Local Infections 

1. Urethra 

2. Conjunctivae 

.1. Vulvovaginitis in children 

4. Cetvdx uteri 

5. Rectum 


Infections Arising by Direct Extension from a Local Focus 

1. Posterior urethritis 

2. Prostatitis 

3. Epididymitis 

4. Seminal vesiculitis 

5. Salpingitis 

6. Peritonitis — Peh-ic 

__ Subdiaphragmatic 

/ . Pj’elitis and cystitis 


Infections Occurring as ilelaslascs from Bacteremia or 
Toxic Products of the Gonococcus 


Common 


Rare 


1. Arthritis 

2. Tenosyno^^tis 

3. Conjunctivitis 

4. Iritis— iridocyclitis 

5. Endocarditis 


7. Vcsiculop^stulaTempTor 

o. .•\cute nephritis 

9. Meningitis 

10. Myelitis 

11. Periostitis 

12. Exostoses 

la. Liver abscess 
10 . rieurisy-pericarditis 
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epithelium in children, and the rectum. From these area.S; 
however, the infectious process may spread by direct extension, 
by the lymphatics, or by way of the blood stream. The various 
pathologic lesions that may be produced following a local in- 
fection are listed in the Tabulation, and it is evident that n 
wide variety of lesions may follow this infection. With the,se 
facts in mind, we may now proceed to the presentation of the 
case. 


A WOMAN WITH GONOCOCCAL INFECTION OF THE CERVIX UTERI 
DEVELOPS CHILLS, FEVER, ACUTE ARTHRITIS, SUPPURATIVE 
POLYARTHRITIS, TENOSYNOVITIS, GONOCOCCAL BACTEREMU 
AND ASEPTIC MENINGITIS. RECOVERY FOLLOWS AN HLNESS 
OF THREE MONTHS’ DURATION 

A thirty-four-year-old white woman enters the hospital 
complaining of pain in the chest and joints. Seven days before 
admission there was a sudden onset of illness with a sha mg 
chill, malaise, and weakness. The following day her t roa 
was sore and the chills and fever were repeated. Two ays 
later she complained of severe pain in the right shoulder an 
left ankle. All of the aforementioned symptoms continued an 
increased in severity until the day of admission when she com 
plained of pain in the back of the neck and a constan , 
headache. There was complete anorexia and vomiting two 

three times daily. r ^ 

The family and past histories were unimportant excep 

the fact that she had been separated from her husban 0 


period of three months. 

Examination showed an obese white woman w 0 ‘ 
acutely ill. Temperature was 102.6° F., pulse 112 per m 
respirations 28 per minute, blood pressure 14 j ^ys 0 1 
105 diastolic. The tonsils were moderately enlarge 
jected. There were a few tender glands at the 
jaw, slight stiffness of the neck, and a few rales , gnj 

bases wth many rhonchi. The heart was not a o ^ 
there were no murmurs. The abdomen was 
were all the signs of an acute arthritis of the righ 
right acromioclavicular joint. There ‘.^am 

tis of the left ankle joint and a tenosynovitis. \ n 
ination showed a purulent discharge. The refle.x 


mal. 
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Laboratory examination showed the red blood cell count 
was 4,770,000, hemoglobin 74 per cent, white blood cell count 
15 300 with 87 per cent polymorphonuclear leukocytes. There 
were no abnormal leukocytes seen. Smears and cultures o 
the cer\ix uteri showed numerous gonococci. The gonococcal 
complement-fixation test was positive. The blood culture nas 
positive for gonococci. Lumbar puncture showed spinal fluid 
— ^initial pressure 360, 389 lymphocytes, 47 polymorpho- 
nuclears; total protein was 38 mg.; sugar 34 mg.; chloride? 
717 mg. .r-Rav examination of the left foot and right shoulder 
showed no bony changes but soft tissue swelling. 

Course of the Disease. — ^The patient was under observa- 
tion for a period of one hundred eight days. During the first 
month her temperature ranged from 99° to 101° and 103° F. 
daily. During the first week of observation the signs of menin- 
gitis gradually diminished and the spinal fluid became normal. 
The last examination showed an initial pressure of 240 wth 
5 lymphocytes and a normal chemical pattern. At the end of 
the first week gonococci were grown from the circulating blood, 
and aspiration of the right shoulder joint and left ankle showed 
gonococci on culture. In \dew of the positive blood culture 
she was given 5 cc. of antigonococcic horse serum (Parke- 
Davis) intravenously, but since this was followed by a ratlier 
sharp febrile reaction she was given an additional 20 cc. of 
serum intramuscularly several hours later without any un- 
toward effect. Following this treatment 7 additional blood cul- 


tures, taken at one-week intervals, were negative. During the 
fourth week of observation an area of fluctuation appeared 
over the right foot, especially in the tendon sheath of the large 
toe. Aspiration of material from this suppurating tendon 
sheath revealed gonococci. Following drainage of this abscess 
and the local applications of heat, the discharge stopped and 
there was complete healing. The fever persisted between 100° 
and lor F. for ten weeks. It gradually declined and reached 
a normal level at the end of twelve weeks. The arthritis grad 
ual y improved but she had definite permanent limitation oi 
motion in the right shoulder ioint; the left ankle ako 
.mined «,li and .vas limited in its range of InoSn 0^ 
d.ectatced item the hospital ni* a diagnosis of gonocooTal 
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urethritis and cervicitis, arthritis, tenosynovitis, and aseptic 
meningitis. 

Comment. — This patient showed a number of most inter- 
esting features of gonococcal infection. When she was first 
observed, it was thought that the acute arthritis was due to 
the preceding respiratory infection. However, the presence of 
gonococci in the vaginal discharge, the blood, and the material 
obtained from the tendon sheath with the positive complement 
fixation reaction removed all doubt concerning the etiologic 


diagnosis. 

The factors I should like to discuss are the bacteremia, the 
suppurative tenosynovitis, and the aseptic meningitis. 

Bacteremia due to the gonococcus is not often demon- 
strable, although it must occur as a transitory phenomena not 
infrequently. It has been observed most often when there is 
a vegetative endocarditis, but as in the present case it is occa- 
sionally seen during the course of a pelvic infection \yith metas- 
tases. Spink and I have observed several cases with bacter- 
emia® and it was apparent that during the blood invasion t ere 
were no antibodies present in the circulating blood but as 
recovery occurred, or following the exhibition of immime 
serum, antibodies appeared in the bipod and the bacteremia 
disappeared. WTien endocarditis is not present in cases wi 
bacteremia, the prognosis is not so grave as in those w 
endocarditis. The analysis of the reported cases of Eonococc 
septicemia by Bakst, Foiey and Lamb*® shows that the fa a i > 
rate is 93 per cent in cases with endocardial damage, n 
patients without endocardial disease recovery occurs more r 

In any case of bacteremia, then, the heart should be e.xam 
ined carefully for signs of endocarditis and a thoroug _ sea 
should be made for other foci of infection which mig 
treated, and immune serum should be given in an at emp 

clear the blood stream. . 

While tenosynovitis is very common in Sonococcaii 

tion, it is rarely suppurative as in the present 
tive gonococcic tenosynovitis has been made the su J 
=;pecial report by Birnbaum and Callander” who repo - - 

and review .he li.erature. They emphasize 
clinical manifestations are similar to those re:,ultin,.. 
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common pyogenic organisms except for tlie fact that the tendon 
itself is not usually destroi^d. The dia^osis can be made 
with certainty only when the gonococcus is found in the exu- 
date. 

Gonococcus meningitis is exceedingly^ rare and Steiner - 
has recentlj' collected 9 cases from the literature and added 
another case. The meningitis followed urethritis, arthritis, 
ophthalmitis, vulvovaginitis, and endocarditis, and 7 out of 10 
cases recovered. These cases fulfilled the criteria of demon- 
strating gonococci by smear and culture of the spinal fluid, 
and by the fermentation of dextrose, hlore recently Branham, 
lilitchell and Brainin^® have reported an additional case which 
recovered following prontylin (sulfanilamide) treatment, and 
they state that they have studied 3 strains of gonococci rvhich 
have been isolated from the spinal fluid. 

In the present case there were clinical signs of meningitis 
and the spinal fluid confirmed the diagnosis. How'ever, we 
were unable to cultivate the organism from the fluid and it rvas 
clear with only a moderate increase in the number of cells. I 
think that the important fact to remember in this connection 
is that meningitis occasionally occurs as a complication of 
gonococcal infection, and that the prognosis is reasonably good. 

Aside from the bacteremia, tenosynovitis, and aseptic men- 
ingitis, this patient had arthritis. This feature of gonococcal 
infection is common and requires discussion. I propose, there- 
fore, to say something concerning the diagnosis of gonococcal 
arthritis and then discuss its differential diagnosis. 


DIAGNOSIS OF GONOCOCCAL ARTHRITIS 
The diagnosis of gonococcal arthritis depends upon- (1) 
die history or the presence of a recent attack of gonorrheal 
infection; (2) the clinical features and course of this disease- 

flu d ^ synovial 

The history of a recent or previous attarl- nf 1 

m<« „l,cn obtained in male patient I, k If 
tliat in women there mav be no historv stiaopcf 
infection oi the genilalii. but in such'insmf ® gonococcal 
■ocv. O, pehic Paine or pain in the riS"npp~ 
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coming on especially with or before the catamenia, are impor- 
tant points in the history. The attacks of pain in the lower 
quadrants are due to salpingitis or pelvic peritonitis, whereas 
the pain in the right upper quadrant is commonly the result 
of perihepatitis. In some individuals such attacks may clear 
up and the arthritis follows. Spink and 1“ have reported 
cases in which the original focus of infection was either latent 
or had healed and organisms could be isolated from the syn- 
ovial fluid. In most instances the arthritis developed within a 
period of from two to three weeks following the initial infec- 
tion. However, we have observed patients in whom arthritis 
did not appear for at least four to six weeks after the initial 
infection. In one patient we noted a relapse of arthritis with 
an infected fluid several years after an attack of urethritis, 
and at the time of observation no evidence of a genital gono- 
coccal infection could be elicited. It is obvious, then, that a 
negative history, especially in women, is of little value in ex 
eluding gonococcal arthritis. 


CLINICAL FEATURES OF GONOCOCCAL ARTHRITIS 
The clinical features of gonococcal arthritis, when con^ 
sidered with other lesions, are often of the the greatest 
tance in diagnosis. As a rule, the onset is insidious wi 
multiple arthritis which may be mild or severe in c arac • 
This often coincides with a sensation of acute symptoms 
urethritis or following an extension of the infection , 

anterior urethra to adjacent organs. Not^ infrequent y * 
lows vigorous local treatment. The pains in the joints may 
transitory and subside completely. More commonly, o®" ’ 

one or more joints remain painful. The symptoms a" ° 
of acute synovitis, ivith or without a tenosynovitis, 

exaggerated until there is unmistakable evidence of an 

inflammation. Accompanying the arthritis there is ev 
leukocytosis of indeterminate duration, althoug 
cases the temperature returns to normal and the jm P 
continue. The joints show periarticular sw^lhng. 
tendon sheaths are involved either alone or wit . ; j j. 
„,embra„e of the joints. This is seen '-y freon n„ 
of considerable diagnostic significance. The j 

symptoms and signs of acute arthritis to subside prompt , 
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lowing the administration of salicylates and the persistence^ of 
the pain ^Yithout fever should always arouse one s suspicion 
of a gonococcal infection. Such associated lesions as bilateral 
metastatic conjunctivitis or other metastatic lesions due to 
gonococci also aid in establishing the diagnosis. Whenever 
one’s suspicions are aroused a search should be made for a 
local focus of infection. The joints should be aspirated in 
order to determine ■whether or not gonococci are present, and 
gonococcal complement-fixation tests should be done. 

ISOLATION OF GONOCOCCUS FROM LOCAL LESION 
AND SYNOVIAL FLUID 

It is now well established that culturing the organisms from 
a local focus is much more accurate and a better method of 
diagnosis than the use of simple smears and the staining of 
exudate. For this reason, all suspicious exudates should be 
cultured on suitable media. In the case of synovial fluid only 
about 30 per cent of cases have infected fluid; the remainder 
are sterile. It has been shown that the reason for the sterile 
synovial fluid in most cases is due to the presence of specific 
antibodies. In certain cases one may be able to isolate the 
gonococcus from the synovial fluid when it is not found in a 
local focus of infection in the genitalia. For this reason, all 
synovial exudates should be aspirated and cultured. In the 
cases in which the synovial fluid is sterile, the diagnosis usu- 
ally depends upon finding a local focus of infection, commonly 
in the genitalia, the associated features of the disease and clin- 
ical course, and the gonococcal complement-fixation test. 


GONOCOCCAL COMPLEMENT-FIXATION TEST 

In our experience the gonococcal complement-fixation test 
is positive in approximately 85 per cent of cases of gonococcal 
arthritis. It usually becomes positive within two weeks after 
the onset of the arthritis and may remain positive for as long 
as SIX months to a year after the infection has become estab- 
hshed. In brief, then, the diagnosis of gonococcal arthritis is 
usually based upon the history, demonstration of an acute or 
chronic primap- gonococcal infection, the character of the 
lesions in the lomts, the course of the disease, the demonstra- 
'-n 01 gonococci in the sxmoxdal fluid removed by aspiration, 
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the presence of a positive gonococcal complement-fixation test, 
and the lack of a response of the arthritis to salicylates. Other 
diseases of the joints must be taken into account in the differ- 
ential diagnosis. 

DIFFERENTIAL DIAGNOSIS OF GONOCOCCAL ARTHRITIS 

In the differential diagnosis, it is necessary to consider 
other conditions that produce arthritis, and especially those 
types of arthritis which are likely to be accompanied by con- 
junctivitis or urethritis. The conditions most likely to be 
confused with gonococcal arthritis are: (1) acute rheumatic 
fever, (2) acute pyogenic arthritis (streptococcus, staphylo- 
coccus arthritis), (3) postdysenteric arthritis (polyarthritis 
enterica) . 

Rheumatic Fever. — Inasmuch as there is absolutely no 
specific diagnostic test available for the diagnosis of rheumatic 
fever, it must be recognized by a history, examination, an 
the clinical course of the disease. From the history, the oc- 
currence of a sore throat, tonsillitis or a respiratory infection 
preceding the onset of arthritis, one may be suspicious. Wit m 
two to three weeks after an infection of the throat or 
tory passages, symptoms of arthritis appear. One should no 
be misled, however, by the history of a preceding sore throa 
since Myers and I^^ have observed a number of patients m 
whom gonococcus infection appeared for the first time after a 
sore throat. As a rule, however, the arthritis in rheuma ic 
fever appears suddenly; there is pain, tenderness, and at time. 
within twenty-four to forty-eight hours the picture of a 0 , 
red, swollen, tender joint with great pain and limitation 0 

motion is presented. Accompanying the arthritis there is ev 

varying from 100° to 102° F. or higher. The patient has ai 
the symptoms of an infection and may be extremely uncom or ^ 
able. The characteristic feature of the arthritis is its mio|'^ 
tory and relapsing character. It generally persists in one join 
from one to eight days and may progress from one 1°’" 
another. In the simplest variety the disease may be =• 
limited, lasting about three weeks, but even then low-^a 
fever, tachycardia, leukocytosis and an accelerated secli 
tation rate of the red blood cells may persist, without pm- 
in the joints, indicating the persistence of an active m 
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tion. More often, tlie disease runs a continuous or intermittent 
course ivith relapsing fever, pains in the joints, the appearance 
of subcutaneous fibroid nodules, erythema, pancarditis, and 
pleurisy. One of tire conspicuous features of rheumatic fever 
so far as the joints are concerned is the migratorj^ character of 
the arthritis. This is most unusual in gonococcal infections. 
The sjmovial fluid in patients nnth rheumatic fever has been, 
in our experience at least, sterile. 

Other features which are helpful in establishing the diag- 
nosis of rheumatic fever are;, (1) a history of previous attacks 
of arthritis, tonsillitis or chorea; (2) the presence of cardiac 
vahnilar disease with pericarditis and pleurisy; (3) tire pres- 
ence of abnormalities in conduction as determined by electro- 
cardiographic examination. 

Acute Pyogenic Arthritis. — ^Pyogenic infections of the 
joints usually arise as a result of bacteremia or by direct exten- 
sion of an infection from the epiphysis into the joint. Usually 
the diagnosis is not difficult since the signs of suppuration are 
mainfest. Purulent material is readily obtained from the joint 
and there is often evidence of infection elsewhere. The diag- 
nosis can be made with relative ease by aspiration of the syn- 


odal fluid and finding of organisms in the exudate. 

Postdysenteric Arthritis (Arthritis Postenterica). — 
These cases are of importance since they may be accompanied 
by conjuncti\itis and urethritis. During and following an acute 
bacillary dysentery an acute arthritis may be a feature of the 
illness. Usually it turns up during convalescence from the 


symptoms referable to the intestines, commonly aopearing be- 
tween the tenth and the thirtieth days after the onset of illness. 
The joints most frequently affected are the knees, hips, and 
hands. With the onset of the arthritis there is fever of indeter- 
minate duration varying from 100° to 102° F., and I have ob- 
served it continuing for three weeks. The local condition of 
the joints is characterized by pain, tenderness, and swelling, 
umuation of motion, and occasional periarticular swelling with 
involvement of die tendon sheaths. There is usually no red- ' 
ness of Uie skin although the surface temperature may be 
elevated. The fluid is light yellow in color, slightly turbid and 
conuuns moderate amounts of mucin, white blood cells varying 
between 1000 Md 10,000 per cubic millimeter, with polymorpho 
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nuclear leukocytes predominating. The fluid is 'invariably 
sterile but it may contain agglutinins against the infecting 
strain of dysentery bacilli. The outlook for complete recovery 
and normal joint function .is excellent in spite of the fact that 
symptoms may be severe and continue for as long as two or 
three months. 

The diagnosis is based upon a history of an acute bacillary 
dysentery followed by an arthritis of the larger joints with 
sterile synovial effusion, and from which complete recovery 
occurs. When the arthritis is accompanied by a conjunctivitis 
or iritis or a uretliritis, such as was observed in numerous cases 
by Schittenhelm and Schlecht*" during the World War, the dis- 
crimination between dysenteric and gonorrheal arthritis may 
be difficult. The bacteriologic examination of the stools, the 
urethral secretion, together with the history, should make such 
a differentiation more certain. 

Aside from the arthritis following bacillary dysentery, 
Schittenhelm and Schlecht^® have described a group of cases 
under the term of “polyarthritis enterica.” These cases are 
similar in all respects to those following dysentery except for 
the fact that the lesions in the intestines have not been provec 
to be due to bacillary dysentery and, indeed, in some patients 
no intestinal symptoms were known to have preceded the onset 
of the disorder. It should be remembered, however, that t e 
triad of arthritis, conjunctivitis, and urethritis of a nonspeci ic 
character may be present following infection of the intestina 
tract and is not due to gonorrhea. 

TREATMENT OF GONOCOCCAL ARTHRITIS 

The chief objective in treating gonococcal arthritis is t® 
remove the cause, giv^e relief to symptoms, and restore norrna 
function to the joints. The methods of treatment whic aun 
to destroy the organisms are naturally most promising, 
accomplish this objective, 3 general methods have tieen u:e^. 
( 1 ) specific serum therapy, ( 2 ) hyperthermia, and ( 3 ) c em 

therapy^ , . 

Specific serum therapy has not been very' successful i 
treatment of gonococcal arthritis. In a few cases wnth ac 
emia it has been possible to clear the blood stream of 
isms but when the immune serum is injected directly m 0 
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ioint ca\dties, the results have not been at all effective. From 
our experience it would seem that specific serum therap> 
should be limited, for the present, at least, to cases of bac- 
teremia. . . , f 

HjTierthermia is an effective measure in the treatment ot 

a high percentage of cases of acute gonococcal arthritis. Its 
effect is less striking in cases of chronic and long-standing dis- 
ease. The main objective of this form of treatment is to in- 
crease the body temperature to such a level that the organisms 
are killed. To carrj^ out this form of treatment effectively it 
is necessary to use extreme care in the selection and super- 
\’ision of the patient during the treatment. 

Within the last year there has been a revival of chemo- 
therapy in the treatment of gonococcal infection. Sulfanil- 
amide has been used extensively in the treatment of local 
infections of the genito-urinary'^ tract and, to a less extent, in 
the treatment of arthritis. Our experience so far with the use 
of this drug has been limited, but in 2 patients with an infected 
sjmovial fluid it was possible to sterilize the fluid within two 
days after the drug was given, and the organisms could not be 
obtained from the local lesions in the genito-urinary tract. In 
patients with sterile synovial fluid, the results seem to be less 
striking and less conclusive since the course of the disease does 
not seem to be changed in all of them. This form of treat- 
ment deserves a thorough and extensive investigation since 
there is no doubt that sulfanilamide has a powerful effect on 
the growth of the gonococcus in various foci of infection. 

Inasmuch as gonococcal arthritis is likely to be chronic the 
patient frequently presents a clinical picture which is so com- 
mon with any chronic infection: loss of weight, anemia and 
atrophy of the muscles about the infected joints.' Every effort 
should be made, therefore, to prordde a liberal intake of food 
to treat the anemia with iron or blood transfusions and to care 
for the patient sTOrptomatically as regards pab and dis 
comfort. 

The following procedures should be carried out .u 

period of convalescence: an effort made to ^ ^ 

nmscle tone about the affected joints through active ^ 
sive motion exercises; the arches of the felt 

pn,ie„. b.c„ confined ,o bed for a " 
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and instructions given regarding prophylaxis against venereal 
disease. 
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TREATMENT OF ADVANCED CARDIAC DECOMPENSATION 
(CONGESTIVE HEART FAILURE) 

Diagnosis. — As we all should know, the diagnosis of con- 
gestive heart failure depends on evidence of general venous 
congestion due to failure of the heart to pump blood along as 
fast as it is fed to it. Familiar as we are with the condition 
and its sjTnptoms, it is not uncommon to find real confusion 
between congestive heart failure and (1) many acute and 
chronic diseases of the lungs, and (2) other diseases that cause 
local or general edema. It is common (particularly after sur- 
gerj' or confinement) for sudden, alarming symptoms that have 
nothing to do with the heart to suggest wrongly congestive 
heart failure. So we cannot be too well informed and prac- 
ticed in its recognition. A complete description of congestive 
heart failure would perhaps fill this volume. But in brief, Wn 
usual clinical work the following symptoms seem to us the 
most useful. Symptoms presumably attributable: (1) To con- 
gestion in the pulmonary circziit. There is some degree of 
orthopnea and of rapid or hard breathing associated usually 
with diminished respiratory exchange and diminished vital 
capacity complicated in some cases by variations such as 
Cheyne-Stokes breathing, expiratory obstruction simulating 
“asthma,’’ or rounds of apparently unprovoked dyspnea of ir- 
regular frequency and duration. There may he cough which 
may be dry or productive. The sputum may be profuse and 
blond tinged, or clear blood rarely of large amount Hoover’s 
svnr IS usually present. (2) To congestion in the systemic 
rrnv If there w no congestive failure, ndth a patient at rest 
^upme. and the jugular bulb not below the highest point of the 
^trrnum. the neck vems should empty, at any rate after ven- 

S53 
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tricular systole. With a patient in a similar position, in con- 
gestive failure the superficial neck veins usually are more or 
less visible. They may, rarely, be palpable. At present we do 
not know how to diagnose or gauge congestive heart failure 
reliably by direct venous pressure estimations. The liver 
should be swollen and this usually can be detected by careful 
inspection. Often it is also possible to feel the anterior borders 
of the swollen liver or portions of it. The liver may be tender 
and even somewhat painful. (3) To general aspects oj con- 
gestive failure. Cyanosis maj' or may not be noticeable. It 
is known that the volume of the circulating blood increases 
markedly during congestive heart failure. There should, there- 
fore, be a gain in weight from retained fluid. There is also 
oliguria. There may or may not be demonstrable edema; this 


should be greatest in the dependent parts. 

Now it is, of course, reasonable to attribute the pulmonary 
congestion to failure of the left side of the heart, and the sys- 
temic congestion to failure of the right side of the heart. But 
one can recognize and treat congestive heart failure and seldorn 
need to consider this differentiation. Except at the onset o 
acute failure, marked symptoms of failure of the left side o 
the heart are rarely unaccompanied by some symptoms of fai • 
ure of the right side. We can construct a clear word picture o 
rightsided failure due to chronic lung disease that causes 
embarrassment and finally failure of the right heart. But m 
practice it is often difficult to be sure that the pulmonary sign^ 
are due to chronic lung disease and not, at least in part, to 
failure of the left heart. And if one finds clear symptom^ o 
rightsided failure unaccompanied by any lung signs, one s ou ^ 
at once consider whether the systemic venous congestion is 
to some obstruction outside of the heart, such as 
disease, mediastinal tumor, or in very"^ rare instances wit m v 
heart, to a tricuspid valve stenosis. Dramatic cases cou c 
cited where an intrathoracic goiter caused this symptom com^ 
plex and where the patient was long treated for conger n 
heart failure, until finally the correct diagnosis appeare a 
the goiter was removed surgicalN wdth disappearance o 
systemic venous congestion. 

Though the s\-mptoms of congestive heart ,,j,g 

anv degree of severity- and speed of onset, when t ey 
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clearty recognizable they usually are found in both \enou. 

circuits. 1 * 

From this approach to the treatment of congestive lieart 

failure it would seem that a prime factor in its control would 
be to increase the output of blood from the heart. Indeed we 
usually try to do his. We can give digitalis and sometimes 
other cardiac stimulants in tlie hope that the output will be 
increased and the congestion relived at its source. With a pa- 
tient in bed, adequate doses of digitalis so commonly are fol- 
lowed by improvement in symptoms of congestive failure that 
it is seldom that one does not feel that its use is indicated. To 
be sure, we know that the greatest improvement attributable 
to the use of digitalis is to be expected where the heart rate is 
rapid and irregular. Then the control of the disorderly rapid 
action, in itself a handicap to the heart’s ability, is added to 
the less definite action of the drug in increasing the vigor of 
the heart’s contractions. Only experience with clinical cases 
has shown us that attempts to stimulate the vigor of the heart’s 
action seldom, if ever, clear symptoms of congestive failure 
unless at the same times the work demanded of the failing 
heart is markedly reduced. W^e can scarcely recall an indi- 
vidual seen in congestive heart failure who has cleared the 
sjTnptoms \vithout going to bed. And we have seen innumer- 
able instances where patients have reported to physicians with 
symptoms due to congestive heart failure, the diagnosis made 
correctly, digitalis recommended in adequate doses, but where 
the patient insisted on continuing up and about and at some 
semblance of usual activity, without improvement, and then 
when the patient was finally put to bed, have seen prompt im- 
provement. And we have seen innumerable instances where 
congestive heart failure has cleared when the patient has been 
pul to bed and given no heart stimulants whatsoever. The 
main thing, then is to diminish the work demanded of the 

heart, namely, the volume of blood returned to the heart bv 
the veins. 

the condition is sue 
..ested by the increased blood volume and the very definition of 
congc.nive heart failure itself— namely the remnLi f * 
Diy of blood from the congested systemic veins 
.n.i..ed l„.e„ done »„d still is done, but as we ali knw! this 
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procedure by itself is of limited value and usually not needed 
if treatment based on removing the load on the heart is thor- 
oughly applied. Where all else fails, or in extremely acute 
cases, the removal of 8 to 16 ounces of blood promptly 
through a vein definitely eases the symptoms for a period. In 
one emergency where violent acute congestive failure compli- 
cated by low red blood cell count failed to improve with rest 
and sedatives and oxygen, bleeding was tried, the blood that 
was removed was centrifuged and the half containing the 
corpuscles slowly reinjected, this procedure repeated until 
1000 cc. of serum was permanently removed from the circu- 
lating blood. The response was gratifying. But such can 
only be done under most unusual conditions. Indeed, this is 
almost a unique case in our experience. Rest, with all the 
familiar aids to rest, is usually so efficacious that we resort to 
venesection only rarely. 

Treatment of congestive heart failure has grown from a 
study of its contributing causes as shown by the histones 0 
individual patients and by observing the results of attemp s 
to relieve the symptoms at the bedside, rather than from 
growing knowledge of the physiologic changes in the circu a 

tion, enlightening as this knowledge is. . 1 , t 

Putting" the Patient at Rest. — With congestive ear 
failure there is usually breathlessness and orthopnea, muscu ar 
tension, and anxiety. In the severest forms the patient en^ 
deavors to sit up straight and even strains forward an ws 
to stand up. The patient is not at rest until rela.xed, t e e* 
as well as the body and limbs supported by pillows an no 
the patient’s effort. (One physician has found that his m 
basal metabolism estimation varied at the same sittirig ro 1 
low of minus 15 to a high of plus 25 according to v et er 
was completely relaxed or lifted his head a fraction 0 
off the table and kept it there during the test.) Lndou 
some of the severest cases are more at ease with the leg^ ‘ 
ing dowm, as in a chair, than in the usual bed. _ Thoug - 
tives are usually given, we have found that v'rr-t- 

patients is even more important. We tell them that t . 
lessness and breathlessness are a symaptom of their c 
and that they will only be comfortable when 
improved, and that the quickest way to improve the 
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is for them to force thmselves to keep utterly still, not ercn 
to talk. Where there is marked Cheyne-Stokes respiration, 
and the patient during the period of dyspnea wakens and be- 
comes muscularly tense and works hard at breathing, the situa- 
tion is indeed distressing and one wonders if more sedation or 
stimulation for tlie respiratory mechanism are needed. On the 
whole, sedation seems more often to aid. Oxygen by some 
method is a help. If, Uien, tire patient is still restless and 
breathing witli effort, venesection is suggested. A modification 
of venesection is the application of tourniquets simultaneously 
to all four limbs for a few minutes, ten or less for example, and 
then their removal one by one. The tourniquet should be tight 
enough to obstruct venous flow but not to shut off arterial 
pulsation. Sometimes this simple procedure seems to ease the 
dyspnea for a while. (Occasionally one finds that a patient 
who cannot be made to breath comfortably by these methods 
has signs of fluid in one or both sides of the chest. In this 
situation immediate thoracentesis is indicated. One usually 
obtains more fluid than one expects and gratifying improve- 
ment often follows immediately after its removal. Much more 
rarely, paracentesis to remove ascites is apparently indicated — 
never unless the abdomen is tense from the distention. 
Though cases have been reported where great relief followed 
incisions in grossly edematous legs in emergencies due to con- 
gestive heart failure, situations where this is indicated are rare 
indeed.) In a sense we should not leave patients in congestive 
heart failure until comfortably at rest or until we know that 
they cannot be made so. 


Fluid Intake.— Having made the patient comfortable, how 
can we insure his comfort? Now the patient in congestive 
failure is waterlogged. Even if edema is not present the vol- 
ume of the circulating blood is markedly increased. Why 
then, do we give such patients any fluids whatsoever by mouth 
or otherwise? We do not know. Certainly it would seem that 
be less we can make ourselves content to give them the better 
We have occasionally starved patients in congestive heart fail' 
»<• lor rwemv.tour hours. This cmnot tail to redu« 
nmmmt ol fiord they contain. In stubborn cases, wherli we are 
trying every way to get tliem rid of fluid, this simnW Jll 
wr..ys and only certain way (barring direct removal bjlrokt! 
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or knife) seems to be emphatically indicated. We are so 
schooled, and rightly so, to fear dehydration in surgical and 
obstetrical emergencies and in those due to infections — condi- 
tions which most of us encounter much more commonly than 
we encounter severe congestive heart failure, that it seems to 
us that our judgment is conditioned against the correct control 
of fluids in congestive heart failure. In cardiac consulting 
work, it is common to be called to see a patient who has been 
thoroughly treated with rest, stimulation, diuresis, but who has 
failed to improve. In many such situations, fluid restriction at 
the direction of the consultant has improved the apparently 
stationary condition. We have had patients under our care 
for years who in the last weeks and months in hospital, under 
the most favorable conditions, have accumulated fluid in spite 
of all we did, until they finally reached a stage where they 
rejiised all food and drink, and while we waited for them to 
die, have seen their edema lessen with impressive rapidity m 
a few days. The matter of fluid administration in congestive 
heart failure is not adequately understood. But we can at 
least say from our own experience that next to “rest” it seems 
to us that fluid intake restriction should be our first thoug t 
in the treatment of heart failure and in its prevention. Not 
long ago one still encountered clinicians who said, “You can 
diagnose heart diseases much better than formerly, but a 
have you added to the old treatment? What can you do or 
them except give them rest and digitalis?” Fluid intake con 
trol is the first answer. Following are others: 

Food control comes next to fluid control in their trea 
ment. Underfeeding is usually safe and indicated. We e.i 
tate to say to just how few calories and for how long ^ 
restrict cardiacs in congestive failure. Y'e know that 
kept patients for days, and even for more than two wee 
rare cases, on the justly fainous Ka'ell diet of 28 ? 

milk per day, given in 4 feedings of 7 ounces each, an ^ no^ 
else. It is seldom necessary to restrict diet so closely fo. mo. 
than two or three days. , . 

In the control of patients, if we had to take our 
tween control of their intake and their medication. v<e ^ 
unhesitatingly choose the former. This subject cannot pr - 
ably be discussed in brief. We wall merely say that a co. 
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diet order sheet for a severely sick cardiac in congestive fail- 
ure. improving under treatment, would read as follow^ 
“Karell diet.” In a few days, “Add 3 tablespoons cooked 
cereal T. I. D.” A few days later, “Diet now; Cooked cereal 
3 tablespoons, and milk ounces 8, a.m. and p.m.. At noon. 1 
portion meat or fish (remove fat), 1 potato, 1 or 2 tablespoons 
of a 5 to 10 per cent vegetable. In addition, fruit juice, coflee, 
tea, water up to ounces 24. Total liquids not more than 40 
ounces in 24 hours.” Often there are no material additions to 
this order till the patient is fit to be out of bed. 

Diuretics. — Diuretics have been so often discussed that 
we will merelv add our testimony to the general evidence that 
the modern mercurial diuretics have increased materially the 
efficiency of the treatment of congestive heart failure. The 
place for diuretics is naturally after, not before rest and fluid 
and food restriction. 

Direct Removal of Edema Fluid. — As suggested above, 
removal of fluid from the pleural cavity sometimes is an essen- 
tial part of emergency treatment. Occasionally it is an aid to 
the patient who has been put at rest successfully but who has 
an immense amount of fluid that is slow to clear. It is hard to 
justify a decision not to remove fluid from the pleural cavity 
when it is found in a patient in congestive heart failure. We 
have, however, seen rare cases where fluid appeared in one or 
the other pleural cavity in patients who were in chronic con- 
gestive failure, but where removal of the fluid from the pleura 
cavity, though adding to comfort for a short time, seemed t< 
lead to more rapid accumulation and the need for its repeate 
removal. We have wondered in these stubborn cases whethe 
its removal in the long run did good, or harm by allowing 
further escape of fluid from the blood vessels because of r 
duced pressure. The same question comes up in chronic co 
gcstive heart failure when gross edema elsewhere persis 
Shall we tap an ascites? Shall we try removina , 


tap an ascites? bhall we try removing fluid from t 
leas by direct incisions, or punctures, or by punctures 
Nnuthey lube-? The fluid removed encoura^^es still 

t<i e ... . o 


W 

more fl 


a escape and often a lessened output by the kidneys folio 
\\ e ,na> be merely makmg u easy for the edema to reaccm 
late \i any rale we have from time to time tried . a ! 

method,, discouraged by contdctl rf , 
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uselessness in a series of cases and by the real discomfort they 
caused from soaked bedding and by an occasional sepsis start- 
ing at the point of incision or puncture. 

Purging may be tried, but it is tiring and may result in dis- 
tress from irritated bowels. If enemata are given we must 
remember that we may be adding materially to the patient’s 
fluid intake by water absorbed by the bowel. 

Pressure by massage and bandaging has been tried but is 
rarely indicated. Sweating and applications of some prepara- 
tion to the skin designed to remove edema fluid by osmosis 
have been tried. So have leeches. These methods nowadays 
do not seem to offer much aid. Should we try a salt-free or 
modified salt-free diet? Or should we give salt in large 
amounts? Some believe deliberate salt control is more or less 
useful. The treatment of dropsy is an old problem. Many 
physicians have puzzled over it and we are always learning 


more about it. _ , 

When Shall We Begin to Increase the Patients 
Activity? — The first principle is to continue efforts along the 
lines suggested above until “all signs of congestive failure have 
cleared.” Breathlessness, orthopnea, moisture in the lungs, 
edema, full neck veins and swollen liver all may disappear, an 
still if we watch the patient carefully we may find that beyonc 
this point improvement in the movements of the chest rut 
deep breathing, in vital capacity, and continued loss of \veig 
indicating further removal of concealed fluid, continues. T ere 
is another factor in deciding when we shall begin to let the pa 
tient out of bed and see how much he or she can do. It seem--' 
evident that a patient who has just lost all signs of 
failure is not in such good condition as a similar patient, s i ^ 
•under conditions which allowed the improvement, ° 

them three weeks ago. We have long made it a rule 
patients in bed for three weeks after all signs of 
failure have cleared. We cannot measure the “fatigue 
their heart and of their body in general which we hope ■ 
have been lessened by these three weeks of rest. e do .n 
that we have seen patients get out of bed under care u 
strictions directly after the loss of their signs of fai 
promptly have some of the signs of failure return, anc - - - 
then repeated the careful treatment, adding three 
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Of rest, and the signs of failure have not returned after 
letting tliem up on the same plan. The three nee "s ru e is 
mostly arbitrary. There is slight support for it in that mtra- 
cardiac thrombi, ivhich form more easily during severe con- 
gestive failure, are said to need at least three weeks to become 
at all firmly adherent to the heart wall. It may be that we 
avoid some embolisms by keeping our patients at rest for three 
weeks after all signs of failure have cleared before letting 
them up. 

Removable Burden. — In the background of the patient in 
congestive heart failure, careful questioning and tliought de- 
tects many indications for its treatment and prevention. (1) 
Sudden changes in the heart itself: The onset of disorderly', 
or rapid, or very slow' rate, or active rheumatic disease, or a 
coronary' occlusion. And (2) outside the heart, the factors 
which may be considered as indirect “burdens” on the heart 
that directly provoke its failure, such as an infection any- 
where, pregnancy, hypertension, hy'perthyroidism, anemia, 
overeating, overdrinking, overexertion, fatigue. These and 
many other factors should come to our minds when we are 
treating' a patient in congestive heart failure. The general 
principle of searching for and removing removable burdens on 
the heart is illustrated by the following case histories. 


Case I . — A housew'ife, aged forty'-one, when first seen was 
apathetic, emaciated, edematous. Her heart was slightly en- 
larged and the pulse rate rapid and irregular. There was dysp- 
nea and moisture at the lung bases. The liver was enlarged, 
its borders 2 or more inches below the costal margin. There 
was moderate edema of the dependent parts. The thyroid 
gland was symmetrical and easily palpable and the eye« 
slightly prominent. The palpebral fissure was widened giving 
a staring appearance. She had become thinner and more dis- 
abled by breathlessness for one and one-half years till her 
present bedridden state of complete disability from congestive 
lailure. She failed to respond to treatmerdSedTt 
Ihc heart Subtotal thyroidectomy teas followed by disanpear 
unce Of all signs of congestive failure within two weeks and 
-u- has led a normal life witliout return of failure for yearn 
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Case II . — A. salesman, aged forty-three, a heavy beer 
drinker, noted edema following a month of extra heavy drink- 
ing. There was breathlessness, cough, orthopnea. He was put 
to bed and given a modified Karell diet and digitalis, with little 
or no improvement. One week later, seen in consultation, he 
showed, in addition to the above signs, rales at the lung bases, 
full neck veins, a large liver, a heart moderately enlarged with 
forceful action. There were gallop sounds but no significant 
murmurs. The heart beat was rapid and regular. The blood 
pressure was 150/70. The electrocardiogram showed changes 
that were attributable to digitalis. The urinalysis and blood 
chemistry were negative. Large doses of brewer’s yeast added 
to the modified Karell diet were followed by marked improve- 
ment within three weeks. Following a period of thirty-six 
hours when the patient suddenly left home without leave an 
devoted his time to drinking beer there was a return of synip 
toms. Convinced by this he went to bed and followed treat 
ment carefully. He recovered and has continued to lead a 
normal, active life for two years on a diet vvithout alco o . 
He has had no symptoms. 

0 

Case III . — A housewife, aged forty, for six years 
profuse, irregular bleeding from the uterus. She had 
surgical and medical treatment and had relied on the spo ' 
and written word. She became breathless and 
finally gave up and entered a hospital. She had all t e ^ 
of congestive heart failure. There w'as moderate hyper 
and profound secondary anemia. The usual ,^.,1 

congestive failure, with iron and liver for her anemia, impr 
her condition so that she was operated successfully- 
led a normal life without symptoms for five years. 

Case /F.— A nurse, ag-.-d thirty, had rheumatic 
childhood. Her heart showed a systolic murmur an a 
ful enlargement. She had led an active life until a 
before admission to the hospital when she caught the n 
She continued to have a fever, dyspnea, and beginning^^^^-^ 
until forced to come to the hospital. At entrance s e . 
severe congestive heart failure, fever, a blood pre^^ 

140 60. and a hemoglobin of 35 per cent, with a 
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count of 1,800,000. The patient was in extreme condition. 
When she failed to improve with morphine, rest, oxygen and 
digitalis, it was hoped that a blood transfusion to improve her 
anemia might help her. Two hundred fifty cc. were given 
slowly when she suddenly became extremely dyspneic and died. 
Autopsy showed subacute bacterial endocarditis and chronic 
mitral disease. 

Case V.—X housewife, aged sixty, previously well, had a 
coronary occlusion. Two days later her pulse and ventricular 
rate suddenly fell to 28. An electrocardiogram showed com- 
plete heart block. Signs of severe congestive failure appeared 
at once. Ephedrine sulfate injected subcutaneously w'as fol- 
lowed in a few moments by a rise of her heart rate to 90 and 
a resumption of normal rhythm. The signs of congestive fail- 
ure cleared. The ephedrine sulfate was continued, normal 
rhythm was maintained, and the patient recovered. 


Case VI . — A housewdfe, aged forty-three, was first seen 
at twenty-one years of age when eight months pregnant and in 
severe congestive failure. At this time she had a slightly en- 
larged heart and a mitral diastolic murmur. She was success- 
fully delivered. One year later she became pregnant again. 
Congestive heart failure reappeared at the third month. The 
pregnancy was interrupted. Her child is now twenty-two years 
old. Her weight now is the same as at the time of her mar- 
riage. Her heart shows mitral stenosis and a moderate en- 
largement. Her teeth and blood are in excellent condition. 
She has continued an a regime ndth carefully measured phys- 
ical expenditure but free enough to enable her to lead an 
effective life as housewife and mother. She has had no return 
of congestive failure. 


Case V 1 1. houseu-ife, aged twenty-five, rvith a moder- 
ately enlarged heart mth mitral stenosis entered a hosnital in 
severe congestive failure, four months pregnant. " 

improved at first, then became more and more sev^rom ? 
the en<l of the eighth month she was delivered by hvsterntn 

hrec davs later. Her fir«t 4 nrA ^ sterotomj'-.. 

.i:„w ^ ^ pregnancies had been 


<1 


'V!cce--ful though 


" congestive failure 


in the 
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fourth. In the fifth pregnancy she failed and miscarried at the 
sixth month. During the six years of her married life she had 
become obese. She had oral sepsis to a severe degree. She 
worked each day to the limit of her strength. 

Case IV suggests much. It shows the danger of injecting 
fluid, even slowly, into the veins in congestive heart failure. 
It also suggests that in severe congestive failure, whatever the 
cause, one should first treat the failure, then remove its cause. 

Case I, however, shows that sometimes the first step may 
never be completed until the second one is taken. Fortunately 
or unfortunately there are few hard and fast rules to guide us. 

It is, however, hard to divorce the treatment of congestive 
heart failure from its prevention. Time and again its success- 
ful treatment means the application of principles that might 
have been used to prevent it. 

We should make it a hard and fast rule to search for an 
vigorously remove removable burdens as soon and thoroug y 
as our individual judgment allows. The most common ones are 
not dramatic as in some of the cases quoted, but humdrum 
things like weight reduction. In our hospital wards we o en 
find women, and sometimes men, of sixty years or therea ou 
in congestive failure that apparently is merely the result o 
degenerative changes of age. But if we question them, 
that they now weigh 50 or more pounds over their 
say twenty-five years of age. They seem to be weig 
their beds, not by age but by fat. “One cannot get a car i 
too thin” is a therapeutic catch phrase that appeals to ua m 

light of our experience. . 

Even the principle of removing burdens from the near 
lead us in strange directions if we follow it too hard an 
If we confine the principle to the removal of tindesira e 
dens we have our cardiacs slender, with normal bloo ^ 
free from oral sepsis, protected by regimes agains 
overexertion, warned to make allowances for intercurr 
fections, warned to report for regular examination^ - 
disorders of the heart beat, tumors, ^>Terthyroidi-' , ^ 
nutrition, and many other treatable or preventa ^ 
may be anticipated or recognized early. They are ge 
most out of life in spite of their damaged hearts. 

Other methods of removing burdens which are no 
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selves undesirable but are indeed desirable are offered from 
time to time; Removal of the spleen to reduce the amount 
of venous blood seeking a return to the heart through the li% er , 
and recentty the removal of a normal thj^roid gland. It vill 
no doubt be possible to add to this list. One can visualize 
theoretical cases, if these procedures were multiplied, granting 
the immediate safety of the treatment, where the price paid for 
the improvement was clearly great. This point of view is 
offered for consideration and not to imply that no such 
methods of treatment are ever justified. We rarely see at 
present a situation where they seem clearly indicated in our 
opinion. We wish to say, however, that in our opinion thyroid- 
ectomy for congestive heart failure with no hyperthyroidism, 
whatever its other value, has made one definite contribution to 
treatment. It has indirectly shown again the fact that subtotal 
thyroidectomy in disabled cardiacs is comparatively safe. We 
occasionally see disabled cardiacs who suggest a possible 
underhung hj’perthyroidism. Sometimes we cannot make up 
our minds definitely that the hyperthyroidism is there. Sub- 
total thjToidectomy is indeed a very safe operation. It is 
rarely followed by myxedema or tetany or other unpleasant 
sequelae. It usually cures hyperthyroidism promptly. Fur- 
thermore, if a cardiac in heart failure has an underlying hyper- 
thyroidism, the heart failure usually persists in spite of all 
other treatment till subtotal thyroidectomy, and then is cured 
for good. Such cases are rare, and we should search for them. 
They offer extraordinary opportunity for gratifying results. 
\\ e should not be too cautious in offering subtotal thyroid- 
ectomy to those rare patients in congestive heart failure in 
whom we strongly suspect an underlying hyperthyroidism. 
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Abdominal migraine, Jan., 140 
Abducens nerve, examination, -l/ay, 

557 

Abruptio placentae, treatment in home, 
Jan., 20S 

Abscess of liver, amebic, pulmonary 
disease secondary to, Jan., 27 
of lung, tuberculosis and, differenti- 
ation, May, 70S 

Acid-base, changes of body, Jan., 226 
Acidosis, Jan., 223 
Acrocyanosis, March, 467 
Acrodynia, .Voy, 631 
Adenoma of adrenal cortex in women 
March, 511 

of pituitary, basophilic, Jan., 166 
Adiposis dolorosa, Jan., 171 
Adiposogenital dystrophy in women, 
March, 515 . 

Adolescent endocrine disturbances, 
diagnosis and treatment. May, 805 
Adrenal cortical adenomata or hyper- 
plasia in women, March, 511 
obesity, Jan., 172 

Alcohol, psychoses due to, March, 
540 

Alcoholic coma, May, 619 
polyneuritis. May, 627 
Alkali, excess and deficit, Jan., 226, 
229 

therapy in peptic ulcer, alkalosis 
from, Jan., 223 
Alkalosis, Jan., 223 
Allergic bronchitis, 2farch,3l9 
‘lermatoscs, differential character- 
istics, March, 378, 395 
manifestations of insulin iniections. 
May, 724 

AHerge- as factor in gastro-intcstinal 
disturbances. March, 297 
in general medicine, March, 26 
m headache. .Ifarrli, 325 
m otolaryngology, March. 281 
cmaneous, .March,' 334 

'"cal hypersensitivitv of. March 
371 

d< t'.ned. i;, 207 
' i'.n.inatmn tests, Mar,):. 278 
v.i-.ro U'.te-linal. March. 207 . 412 
taking, Vc-.r, h. 272 
If ..to;,,,- di-rmatitis, March. 333 
f asthma, .March, 351 


Allergr- in contact dermatitis, March. 
3/1, 373 

in hay fever, March, 359 
investigation of patient, 2farch, 271 
laboratory tests, March, 275 
nasal, MarcJi, 281 
ocular manifestations, March, 287 
ophthalmic and nasal tests. March, 
278 

passive transfer test, March, 21 S 
physical examination, March, 275 
predisposing factors, March, 269 
skin tests, March, 276 
special examinations, March, 279 
symposium on, March, 265 
Amebiasis, pulmonary disease secon- 
dary to, Jan., 27 
roentgen findings, March, 444 
Anemia, pernicious, in diabetes, pro- 
tamine zinc insulin in, jlfay, 729 
Aneuiy’sm, aortic, pain in, March, 417 
Ankle ierk, 3/ay, 560 
Anorexia nervosa in women, March, 
512 

Anosmia, il/ay, 557 
-Anxiety states, traumatic, 3/oy, 654 
Aphasia, May, 563 

Appendicitis, acute, differentiated 
from pneumonia, Jan., 52 
-Appendix, disease of, dyspepsia due to. 
March, 428 

-Arterial embolism, March, 466 
-Arteriosclerosis, cerebral vascular acci- 
dents in, diagnosis, March, 479 
Arteriosclerotic gangrene, March, 466 
-Arthritis, gonococcal. May, 839 
of spine, dyspepsia in, March, 415 
precordial pain in, March, 477 
postdysenteric. May, 849 
postenterica, May, 849 
pyogenic acute, May, 849 
-Artificial feeding of newborn. May 824 
Asthenia, neurocirculatory, cardiac 
functional tests in. May, 780 
precordial pain in, March, 474 

■^taxia. tests for, .1/ay, 564 
■ S,1o5 diagnosis, 

■Atopic dermatitis, March, 333; 3/ay, 
$ 6 - 
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Atopic dermatitis, differential diagno 
sis, March, 378, 396 
Atrophies, subcutaneous fat, due to 
regular and protamine insulin 
May, 721 

Auditory nerve, examination, May 
558 

Aural vertigo. May, 695 
Avitaminosis, paralysis of, March, 504 


Babinski reflex. May, 560 
Baby talk. May, 608 
Back pain in gastro-intestinal disease. 
May, 749 

Bacteriemia, gonococcus. May, 844 
Barre test. May, 561 
Basal metabolism, abnormal, in ado 
lescents. May, 812 
Basophilic adenoma of pituitary, Jan. 
166 

Basophilism, pituitary, Jan., 165, 166 
in women, March, 513 
Baths in infantile eczema. May, 803 
Bell's palsy, March, 506 
Benzedrine in narcolepsy, as possible 
cause of paranoid psychosis. May, 
637, 

Beriberi, polyneuritis in. May, 631 
Biceps jerk, May, 560 
Biliary disease, dyspepsia in, March, 
427 

Bladder, infections of, Jan., 191 
Blepharitis, allergic, March, 287 
Blood, laboratory findings in ado- 
lescent endocrine disturbances. 
May, 813, 814 

pressure, abnormal, in adolescents. 
May, 813 

transfusion. See Transfusion. 

Boric acid bath in eczema. May, 803 
Bouillon filtrate, gonococcus, in gon- 
orrhea, Jan., 181 
Bowel distress, Jan., 140 
functional, Jan., 139 
Brachial plexus paralysis, March, 508 
Brain, vascular lesions, diagnosis_and 
treatment, May, 577 
in arteriosclerosis, March, 
479 

Breast feeding of newborn. May, 821 
Bronchial asthma, causes and treat- 
ment, March, 351 

Bronchiectasis, tuberculosis and, dif- 
ferentiation, May, 705 
Bronchitis, allergic, March, 319 
amebic, Jan., 27 

Bronchophony, whispered, in pneu- 
Jan., 46 


Bronchus, carcinoma of, primary, 
Jan., 123 

tumor of, tuberculosis and, differen- 
tiation, May, 704 
Brucella abortus vaccine, Jan., 2a3 
dermatitis, March, 401 
Brucellin, Jan., 253 
Brucellosis. See Undulanl freer. 
Buerger's disease, March, 465 _ 

Bullowa's nasal catheter for giving 
oxygen, Jan., 94 

Burgess open type oxygen tent, Jan., 
93 


Cachexia, pituitary, in women, 
March, 512 , 

Canker sores, allergic factors, Marc , 
309, 310 

Carbon dioxide inhalations in pne 
monia, Jan., 87 r„„ 

Carbonic acid excess and deficit, J 

226 

Carcinoma of colon, roentgen e-xamina 
tion, Ifarc/r, 437 
of lung, primary, Jan.,_ 123 

physical examination and s> mp 
toms, Jan., 164 , 

of stomach, chronic dyspep • ' 

March, 426_ 
hematemesis tn. May, 

Cardiac decompensation, coma ' 

May, 620 

diagnosis and treatment, • . 

853 ,,, 

functional tests. May, ij- j„ 

Cardiovascular disease, dyspepsi. 

March, 413, 420 unrrh 2'l2 

Cataract, allergic factor, ^ ^ 


atopic 


dcrmatiti-' 


juvenile, m 
3/arc/j, 341 
Catarrh, spring, March, 2b 
Cathartic colitis, Jan , lor 
Cerebral embolism. May, 
hemorrhage. May, a83 
thrombosis, .May, j, sr: 

vascular accidents, diag 
treatment, .l/oy. 6' 

in arteriosclerosis, 
and treatment .1/11'' 

lesions, coma in, -May, ' 


■er. May, 569 


Cervicitis, .May, 761 
Chaddock maneuver, . . ^ 

Chalazia, recurring. Marcn, . 
Chancroid. .May, ‘(M , d;- 

Chemical poisoning, poljn 
to, .May, 6.34 
Childbirth, ‘■ee If-Mc. 

- ■ allergic, 

dinerentareo - 


Chorioretinitis 


Br?n°chopnVum'onia differentiated from ! Cold, common. , 

lobar type, Jan., 51 I hay fever, -larcn, . 
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Colitis, cathartic, Joii., 139 
functional chronic, Ja«., 1-10 
mucous, Jaii., 139 
back pain in. May, <58 
spastic, Jon., 139_ 

ulcerative, allergic factor, March, 

301 

roentgen examination, jl/ar£)!, 413 
Colon, carcinoma of, March, 437 
diverticulosis of, March, 435 
functional disturbance of, Jan., 140 
irritable, Jan., 140; March, 434 
dyspepsia due to, March, 430 
polyps of, March, 444 
roentgen examination, March, 433 
in anomalies, March, 433 
in functional lesions, March, 434 
in organic lesions, March, 435 
technic, March, 446 
sarcoma of, March, 439 
tuberculosis of, March, 440 
Coma, 3fay, 617 
causes. May, 617 
diagnosis, i17ay, 618 
helpful points in history, May, I 
621 _ ' 
physical changes helpful in, Jlfoy, 
622 

examination of patient in. May, 565 
proper handling of. May, 624 
Complement fixation test in gonorrhea, 
Jan., 188; .Uay, 874 
Conjunctivitis, allergic, March, 288 
vernal, March, 288 

Contact dermatitis, March, 371. See 
also Dermatitis, contact. 

Conversion hysteria. May, 591 
Convulsions, epileptic, coma after. 
May, 019 

Coordination, tests. May, 564 
Corbus-Ferry bullion filtrate in gonor- 
rhea, Jan., 181 

Cornea, allergic manifestations in, 
March, 289 

t ornstarch bath in eczema. May, 803 
t oronaiy heart disease, cardiac re- 
serve in. May, 782 
thrombosis, .March, 476 
1 ranial nerves, examination. May, 556 
1 ryptorchidism. .May, 810 
t n^hiiig's syndrome, Jan., 106 
t inaiieiiuv. See 5'Cin. 

' Jan , 191 

nuvrstitud, Jan., 194 


I'l \t M tc-ting for. May, 558 
1 'iiiee.po-n um of movement. 


Dehydration in infants, 3fay, S33, 

Delirium tremens differentiated from 
pneumonia, Jan., a2 
Delivery, management in home, Jan., 

197 ' 

normal and operative, equipment 
needed, Jon., 211 
Dercum's disease, Jan., 171 
Dermatitis, atopic, March, 333; ^Jay, 
795 

diagnosis, March, 344 
differential diagnosis, March, 378, 
396 

management, March, 345 
Brucella, March, 401 
contact, March, 371 
allergy’ in,. 3/arc/i, 373 
clinical investigation, March, 375 
differential diagnosis, March, 378, 
395 

examination and history, March, 
376 

local skin, hypersensitivity in, 
March, 371 

morphology and subjective symp- 
toms, March, 372 
of conjunctiva, March, 288 
of eyelids, March, 287 
patch test in, March, 392 
treatment, March, 401 
fungus, differential diagnosis, March, 
378, 398 

seborrheic, March, 395 
Sunday’, March, 377 
venenata, March, 373 
Dermatophytids, eczematous, differen- 
tial diagnosis, March, 378, 398 
Dermatophytosis, ilfarcfi, 398 
Dermatoses, allergic, differential char- 
acteristics, March, 378, 395 
Diabetes mellitus, protamine zinc 
insulin m. May, 711. See also under 
Insulin. 

Diabetic coma. May, 619 
neuritis. May, 632 


I'l ! 


loii-nc)- 

( 1 ^ 


nient, J/av, 
polyneuritis in 


Diagnosis, procedures of. May, 555 
Diarrhea, acidosis of, Jan. 229 

Diatlmrmy, medical, in pneumonia. 
Diet m infantile eczema, jlfoy 799 

in irritable colon, Jan. 145 ^’ 
in obesity in children, ’jan 174 

animation, .Varct, ex- 
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Drug eruptions, differential diagnosis. 
March, 378 

Duodenal ileus, postoperative, Jan., 
224 

ulcer, back pain in. May, 751, 752, 
754, 757 

chronic dyspepsia of, March, 419 
hemorrhage in. May, 741, 746 
Dwarfing, May, 807 
Dwarfism in women, March, 514 
Dysentery, bacillary, arthritis follow- 
ing, May, 849 
Dyshidrosis, March, 398 
Dysmenorrhea with hypo-ovarianism, 
March, 523 

Dyspepsia, chronic, March, 417 

in carcinoma of stomach, March, 
426 

in duodenal ulcer, March, 419 
in gastric ulcer, March, 425 
roentgen examination, March, 418 
of extragastro-intestinal origin, di- 
agnosis, March, 407 
Dystrophia adiposogenitalis, Jan., 167 


Endocrine therapy in obesity in child- 
ren, Jan., 176 

Epileptic convulsions, coma after, 
May, 619 

Equilibrium, tests. May, 564 
Ergonovine in postpartum hemor- 
rhage, Ja7i., 205 

Erosio interdigitalis blastomycetica, 
March, 399 

Erysipelas, contact dermatitis and, 
March, 397 
Erysipeloid, March, 399 
Erythromelalgia, March, 666 
Esthiomene, May, 765 
Ethmoiditis, allergic, i/fltc/i, 283 
Exophthalmos, allergic factor, Mann, 
294 

Extra-uterine pregnancy, diagnostic 
errors, Jan., 213 _ ■ ,r 1 , 

Eye, allergic manifestations in, 3lann, 
287 . . , i 

Eyelids, contact dermatitis of, ilarcn, 
287 


Eclamptic coma. May, 620 
Eczema, March, 373 
allergic factors in, March, 333 
infantile, March, 338, 345 
bath in. May, 803 
skin tests in. May, 796 
treatment. May, 795 
mycotic, May, 191 , 802 
occupational, March, 373 
sensitization. May, 795, 798, 802 
vaccinatum. May, 785 
Eczematous dermatophytids, differen- 
tial diagnosis, March, 378, 398 
Edema of lips, allergic, March, 310 
Electrical injuries, local, treatment. 
May, 686 

of central nervous system. May, 
663 

treatment. May, 687 
shock, treatment. May, 686 
Electrocardiogram as gauge of cardiac 
function, May, IK) 
in adolescence, I/ay, 813 
Elimination tests in allergy, March, 
278 

Embolism, arterial, March, 466 
cerebral. May, 582 
pulmonary', March, 476 
Empyema in pneumonia, treatment, 
Jan., 61 

Endocarditis, bacterial, subacute, car- 
diac resen'e in. May, 780 
Endocrine disturbances, adolescent, 
diagnosis and treatment. May, 
805 


Facial nerve, examination. May, 
paralysis, March, 506 
Fasciitis with sciatica, March, 

Fat, subcutaneous, atrophies ol, irom 
insulin. May, 721 . 

Fatigue, precordial pain due < 
I March, Hi . 

Feeding in newborn. May, 

Fever therapy in taboparesis, mettions, 
Jan. ,2ii 

in undulant fever, Jan., . 

Flaccid paralysis, medical treat 
March, 501 , • „f 

Food deficiency disease, para ) 
March, 504 ,r,., 

Frohlich’s syndrome, /an-, 10/. - ^ 

811 

in women, March, ala , 

Frost's test of cardiac function, - 

'26 , , ,,i 144 

Functional bowel, Jan,^l5 , < 

tests, cardiac. „,-.i 

Fungus dermatitis, differential 
nosis, March, 313, 393 

Gangrene, arteriosclerotic, Me'- 

- r 140 
Gastric neurosis, Jan., HU 

tetany, Jan., 224 

ulcer, hematemesis m, 74;;, 

Gastritis, hemorrhage m, 

743, 744 xf-'rrr. 

Gastro-intestinal a!Icrg>» 

disease, baci^ pain in, 
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Gastro-intestinal pathology’ in infancy, 
Jan., 153 

tract, upper, hemorrhage from, 
May, 737 

Gastroscopy, value in upper gastro- 
intestinal hemorrhage, May, 747 1 

General paresis, treatment, Jan., 233 
Gigantism in women, March, 514 
Glucose and saline administration in 
postpartum hemorrhage in home, 
Jan., 205 

Goiter, use of iodine in, March, 4S9 
Gonadal obesitj', /an., 171 

hormone therapy, Jan., 17S 
Gonodotropic hromone in obesity in 
children, Jan., 177 
Gonococcal arthritis. May, 839 
complement-fixation test. May, 847 
infection, immune bodies in, May, 
840 

pathogenesis. May, 841 
Gonococcus bouillon filtrate in neis- ■ 
serian infections, Jan., 181 
Gonorrhea, complement fixation test, 
Jan., 188 

serological control by means of 
bouillon filtrate (Corbus-Ferry), 
Jan., 181 

sulfanilamide in, March, 455 
vulvovaginal lesions. May, 761 
Growth disturbances. May, 806 
•hormone in obesity in children, Jan., 
177 


Hay fever, March, 359 

seasonal types, March, 360 
skin tests in, March, 363 
treatment, March, 364 
Headache, allergic factor, March, 
325 


Hemorrhage from upp_er_ gastro-intes- 
tinal tract. May, ~ii~i 
postpartum, management in home, 
Jan., 201 

subarachnoid, primary, Ifay, 578 
Hepatization in pneumonia, Jan., 14 
Hermaphroditism, May, S09 
Herniation of nucleus pulposus, 
March, 532 

Hoffmann sign. May, 561 
Hormones, urinary, in adolescents. 
May, 815 

Hunner's ulcer, Jan., 194 
Hypersensitiveness. Sec Allergy. 
Hypertensive heart disease, cardiac 
reserr’e in, M^ay, 780 
Hyperthyroidism in diabetes, protam- 
ine zinc insulin in. May, 729, 733 
iodine in, indications for use, 
March, 4S9 

Hypertrophic pyloric stenosis in in- 
fants, Jan., 153 

Hypesthesia, tests for. May, 562 
Hypoglycemic reactions to protamine 
zinc insulin, and their prevention. 
May, 716 

Hypo-ovarianism, diagnosis and treat- 
ment, March, 509 
pituitary, March, 516 
primary, March, 520 
Hypothyroidism and obesity in chil- 
dren, Jan., 163, 176 
in women, March, 510 
Hysteria as problem in general 
hospital. May, 591 

1 clinical aspects. May, 601 
conversion. May, 591 
emotional bondage to parent as 
cause. May, 593 
traumatic. May, 655 


in migraine. May, 689 
Hearing, testing. May, 558 
Heart disease, decreased cardiac re- 
ser%'e in, classification based on. 
May, 777 

failure, congestive, diagnosis and 
treatment. May, 853 
functional test. May, 773 

value in different types of heart 
disease. May, 

involvement in influenza, Jan., Ill 
treatment, Jan., 119 
Hi m.itemcs'.s from upper gastro- 
intestinal lesion, ^fay, 737 
Hi niatoma, subdural, .May, 579, 585 
lu-nuplegia, test for, in cerebral 
vascuUr lesions, .Mav, 578 
HemnrThage. cerebral. May, 583 

in r.rteriosderosis, diagnosis and 
treatment, .March, 479 


Ileus, duodenal, postoperative, Jan., 

immune bodies in gonococcal in- 
fections, May, 840 

Indigestion, allergic factors, March 
29 1 ’ 

chronic, common causes and ap- 
proach to treatment, March 417 

TfarcM99 “«=es, 

nervous, Jan., 140 

of e-xtragastro-intestinal origin di 
agnosis, .March, 407 ® “ 

Indurations from use of insulin, May 

Infantile eczema, March, 338 345 
treatment. May, 795 ’ 

paralysis. See Poliomyelitis 
Infantflisra m women, .March,' 5H 
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Infantilism in speech, May, 608 
Infants, newborn, feeding of. May, 819 
nutritional disorders in, manage- 
ment, May, 829 

Infectious diseases, acute, polyneuritis 
in. May, 631 

Influenza, heart involvement in, Jan., 
Ill 

treatment, Jan., 119 
Insulin, protamine zinc. May, 711 

advantages in surgery, May, 
733 

evaluation with children as 
index. May, 725 
hypoglycemic reactions and 
their prevention. May, 716 
local skin responses. May, 721 
results in diabetes. May, 711 
use in surgerj', pernicious ane- 
mia and hyperthyroidism, 
Mo , 729 

Intention tremor. May, 564 
Intradermal test in allergy, March, 
276, 277 

in hay fever, March, 363 
Intussusception, Jan., 156 
Iodine in hyperthyroidism, indications 
for use, March, 489 

Ionization treatment of allergic 
rhinitis, March, 285 
Iritis, allergic, March, 291 
Irritable colon, Jan., 140 

dyspepsia due to, March, 430 
roentgen examination, ilarch, 434 


Juvenile paresis, Jan., 240 


Keratitis, allergic, March, 290 

Keratoconjunctivitis, phlyctenular, 

March, 290 

Keratoconus, allergic factor, March, 
293 

Knee jerks. May, 560 
Kraurosis of vagina and vulva. May, 
770, 771 


Labor and its complications, manage- 
ment in home, Jan., 197 
normal and operative, equipment 
needed, Jan., 211 

Laennec’s rales in pneumonia, Jan., 40 

Language, disordered function in. 
May, 607 

Laurence-Biedl s^mdrome, Jan., 1/1 

Legal background in traumatic neu- 
roses, May, 647 

Lens, allergic manifestations in, 
March, 292 


Leptothrix vaginitis. May, 770 
Leukocytic infiltration in pneumonia, 
Jan., 14 

Leukoplakia vulvitis, May,_771 
Leukorrhea, causes. May, 761 
Lichen planus, March, 396 
Lipodystrophy due to insulin, IfnVr 
722 

Lips, edema of, allergic, March, 310 
Liver, amebic infection, pulmonary 

disease secondary to, /an., 27 

Lobar pneumonia. See Pneumonia. 
Luetic heart disease, cardiac reserve 
in, Moy, 780 

Lumbar puncture. May, 566 
in coma, May, 625 _ 

Lung, abscess of, tuberculosis an , 
differentiation. May, 708 
carcinoma of, primary, /an., 
physical examination, 

symptoms, Jan., 134 
disease of, secondary to amebi s. 

Jan.,n r jnc 

Lupus erythematosus, Marc/t, a 
Lymphogranuloma inguinale, ' - ' 

765 

dALiNGERiNG in traumatic neuroses, 

May, 656 

.lalta fever, /an., 24/ trnrt in- 

•landelic acid m urinary tract 
fections, Mcrc/i, 450 nneu- 

ilassive collapse of lung, a P 

monia, Jan., 54 function, 

raster's step test of cardiac 
May, 774 ,-n 

leckel’s diverticulum, /on-, ^ 
lediterrancan remittent le , 

dnhre’s disease, allergic factor in, 

March, 282 ., ^,93 

diagnosis and treatrnc-nt,- 

leningitic coma, -Uay', 6 ' unb, 

leningitis complicating P 

Jan., 52 

gonococcus, .May, o-io -tnicnt 
lenopausal symptoms, trea 
March, 52i , .,0 

lenorrhagia, on, 

lental diseases, symposium 0 

553 ,,5 

status, testing. .May, I"- 

letabolism. ^asal, a 
adolescents, .May, 81- 
[etal poisoning, dy-pep- 
March, 415 . 

igraine, abdomina .Ja^- 
allergy as factor, .Jarc 

status, y/iiv. 6S^ 

syndrome of, - 
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Monilia vaginitis, May, 770 
Motor system, examination. May, 559 
Mucous colitis, Jan., 139 
back pain in, Mav, 758 
Multiple neuritis, paralysis of, March, 

Mycotic eczema. May, 797, 802 
J'lyopia, allergic factor, March, 293 

Narcolepsy, paranoid psychosis in. 
May, 637 

possible relationship of benze- 
1 treatment to, Mav, 637 

Nasal allergy, March, 281 

polyps, allergy' and, March, 284 
test in allergy', March, 278 

^ troTTv serological con- 

bouillon filtrate 
(Corbus-Ferry'), Jan., 181 
i ephritis, acidosis of, Jan., 230 

' Da'ral’S^®'^' or section of, 
paraly sis due to, March, 505 
Nervous diseases • 

. May, 553 ' on, 

indigestion, Jan., 140 
system, central, diseases of, dvsoeo 
Siam, Marc/,,414 

, 340, 348, March, 

localized, March, 400 

- general 

^^“^ses, gastdc, Jan UQ 
traumatic, Mav, 647 ’ ” 

£al‘hf t 652 

Tsroso""'^ treatment. May, 

Ncuro?vphni’“'(,"^“‘5 -’'fay, 649 

trc^lnient. -^uy, 620 

2S1 ’ state in, 

’’nrniation of, 
infancy, 

' y, nMenVl" 


Obesity', endocrine, Jfav, SIO 
endogenous, Jan., ic'l, 162 
exogenous, Jan., 101 
gonadal, Jan., 171, 178 
hereditary factor, Jan., 162 
hypothyroidism and, Jan., 163, 176 
m children, Jan., 161 
dietary' management, Jan., 173 
endocrine thcrapv, Jan., 176 
pancreatogenic, Jan., 1 72 
pituitary, Jan., 165, 177 
thyropituitary, Jan., 170 
Obstetrical complications, manage- 
ment in home, Jan., 197 
Occupational eczema, March, 373 

Ocu_lomotor nerve, examination, Mav, 
*^*55*6°"^ "orve, examination, Mav, 
Opj^thalmic tests in allergy, March, 

Oppenheim reflex, Mav, 561 
Upticnen’e, examination, 3/av 557 
OroXa^'®’ Mdr’ch', 293 

insufflation, 

by tent, Jan., 89 

".rsi”/,? »' »'d£ 

t in pneumonia, Jan., 79-83 
^Xlfay" 7|9®‘'^°-intestinal dis- 

Precordial Lr ■ , 

March, 473 ^ significance, 

Panc?eLXgXicXbes>'^^“r‘'^^ ^^7 

due'\o Sijheri|'®^“'’ 508 

medical treatment, March, 
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Paralysis, hysterical, May, 591 
infantile, March, 502 
of food deficiency disease, March, 
504 

of multiple neuritis, March, 505 
test for, in cerebral vascular lesions, 
May, 578 

Paranoid psychosis in narcolepsy. 
May, 637 

Paresis, general, treatment, Jan., 233 
by fever therapy, methods, 
Jan., 244 

juvenile, Jan., 240 

Paroxysmal tachycardia, precordial 
pain in, March, 475 
Passive transfer test in allergy, March, 
278 

Patch test in allergy, March, 278 

in contact dermatitis, March, 392 
Pavex in peripheral vascular disease, 
March, 469 

Pellegra, dermatitis of, March, 400 
Peptic ulcer, alkali therapy, alkalosis 
from, Jan., 223 

relation of gastro-intestinal aller- 
gy to, March, 309 

Pericarditis, acute, and pneumonia, 
Jan., 54 

fibrinous, acute, precordial pain in, 
March, 475 _ 

Perineorrhaphy in postpartum hemor- 
rhage in home, Lan., 204 
Peripheral nerve injury or section, 
paralysis due to, March, 505 
vascular disease, diagnosis and 
treatment, March, 459 
Pernicious anemia in diabetes, pro- 
tamine zinc insulin in, May,_ 729 
Personality disorder, traumatic. May, 
656 

Phlebitis, latent, March, 466 _ 

Phlyctenular keratoconjunctivitis, 

March, 290 _ . . , 

Photosensitization, dermatitis due to, 
March, 383 

Pink disease, May, 631 
Pituitary adenoma, basophilic, Jan., 
166 

basophilism, Jan., 165, 166 
in women, March, 513 
cachexia in women, March, 512 
extract in postpartum hemorrhage, 
Jan., 205 

hypo-ovarianism, March, ol6 
obesity, Jan., 165 

with hypoth\Toid obesity, Jan., 

170 ! . , 

therapy in obesity in children, Jan., 

177 , 

Placenta praevia, treatment m home, 
Jan., 20S 


Placenta retained, treatment in home, 
Jan., 207 

Pleurisy secondary to amebiasis, Jan., 
28, 29 

with effusion, and pneumonia, Jan., 
53 

Pneumococcus cultures and typing, 
Jan., 22, 48 . . 

Pneumonia, animal experimentation, 

Jan., 3 . . T 

carbon dioxide inhalations in, Jan., 

87 

circulatory failure in, Jan., n, ii> 
coma in. May, 620 
cultures in, Jan., 22 
diagnosis, Jan., 45 
anatomic, Jan., 45 
differential, Jan., 50 
in childhood, Jan., 55 
early, Jan., 19, 21 , 

from standpoint of prognosis, 

Jan., 48 . , - ,;t 

diathermy in, medical, Jan., oi 
empyema in, treatment, • 

in c^hildhood, differential diagnosis, 

Jan,, 55 

infecting agent, /an-, 6 

Laennec’s riles m, Jan., ■io , 

mechanism of development of 

Jan., 11 . 

mode of death in, 
of extension, Jan., 16 
oxygen therapy, Jan.,J5< 
methods, Jan., 88 _ 
oxygen want in, Jan., w 

pathogenesis, /on., 3 

physical findings, /am, 1 , ’ 

confusing, /on., o3 n 

predisposing factors in > 
pulse-respiration ratio m, 
respiration in, Jan., iJ ,7 

roentgen ray examinati _ , 
route of infection, Jan., i 
serum therapy, Jan., H 
sputum study in, Jan., 2-, 
stage of edema, Jan., u 
of hepatization, /on.. •* 
of leukocytic infiltration, 

of resolution, /f”- , ,7 

^^SSt^^:-#-tial sig-- 
cance, 

toxemia in, Jan., 4 
tuberculous, r^_ ;]• Viy- 

from lobar type, 

703 

unresolved, bronchoscop: 

Jan. ,02 

••walking," Jan., -6 
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Pneumonia, whispered bronchophony 
in, Jan., 46 

Poisoning, coma in, May, 619 
pohmeuritis due to. May, 634 
Poliomyelitis, March, 502 
prevention, zinc sulfate intranasal ] 
spray in, Jan., 107 
Pollens in hay fever, March, 359 

hj'posensitization to, 3/arc/i,364 
Polyarthritis enterica. May, S50 
PoKmeuritis, acute infectious. May, 
’629 

alcoholic. May, 627 
diabetic. May, 632 
diagnosis and treatment. May, 627 
in chemical poisonings. May, 634 
in conditioned deficiency states, 
3fay, 633 

in pregnancy, acute infectious dis- 
eases and beriberi. May, 631 
paralysis of, March, 505 
Polyps, nasal, allergj’ and, March, 284 
of colon, roentgen examination, 
March, 444 

Pompholyx, March, 398 
Postconcussional states. May, 652 
Postoperative dilatation of stomach, 
Jan., 224 

psychosis without delirium. May, 
569 


Reading, disabilities in. May, 607, 611 
Reflexes, tests and significance. May, 
560 

Residual urine, causes of, Jan., 193 
Resolution in pneumonia, Jan., 15 
Retention of placenta, treatment in 
I home, Jan., 207 

Reticulo-endothelial system, Jan., 181 
Retinitis, allergic, March, 293 
Rheumatic fever, gonococcal arthritis 
and, differentiation, ^[ay, 848 
heart disease, cardiac reseiwe in. 
May, 778 

Rhinitis, allergic, March, 281 
seasonal, March, 359 
I Roentgen examination in chronic 
dj'spepsia, March, 418 
in pneumonia, Jan., 22 
of colon, March, 433 

Sarcoma of colon, roentgen examina- 
tion, March, 439 
Sciatica, treatment, March, 527 
Scratch test in allergy, March, 276, 277 
in hay fever, March, 363 
Seborrheic dermatitis, March, 395 
Senile vapnitis. May, 770 
Sensitization eczema, Moy, 795, 798, 
802 


Postpartum hemorrhage, manage 
ment in home, Jan., 201 
Precordial pain, clinical significance 
March, 473 

Pregnancy, extra-uterine, diagnostic 
errors, Jan., 213 
polyneuritis in. May, 631 
Prontylin. See Sulfanilamide. 
Protamine zinc insulin, May, 711. 

See also under Insulin. 

Psychosis, paranoid, in narcolepsy. 
May, 637 

postoperative, without delirium, 
-If ay, 569 
toxic, March, 537 

Pulmonaiy congestion, and pneu- 
monia, Jan., 53 
embolism, .March, 476 
infarction, and pneumonia, Jan., 53 
tuberculosis, differential diagnosis, 
^ .May, 701 

1 vloric stenosis, hvpearophic, in in- 
^fants, Jan., 153 

Pyloro-ixtsni in infants, Jan., 154 
* l^midal tract defect, signs. Max, 


Kst.i V crep'.tant, in pneumonia, Jan. 
•« 

I'b.x-.r.u.i's di'-ease, .March, 467 


oensury uisturoances, rests ana sig- 
nificance, May, 562 
Serum therapy in pneumonia, Jan., 22 
Sex development, abnormalities of, 
May, 809 

hormones in obesity in children, 
Jan., 177 

Shock, electric, injuries to central 
nervous system. May, 663 
treatment. May, 686 
Simmonds’ disease, March, 512 
Sinusitis, allergic, March, 282 
Sldn allergy, March, 334 

local skin hypersensitivity of 
March, 371 

reactions to protamine zinc insulin 
May, 721 ’ 

tests in allergy, March, 276 
in hay fever, March, 363 
m infantile eczema. May, 796 
bmell, sense of, examination, May 556 
Spastic colitis, Jan., 139 
Speech^delay, motor, in child, Moy, 

disturtonces. May, 563, 607 
inlantihsm. May, 608 
Spmal cord disease, diagnosis, May, 

OX'W" in, 

precordial pain in, March, 477 
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Spring catarrh, March, 289 
Sputum study in pneumonia, Jan., 
22, 48 

Stenosis, pyloric, hypertrophic, in 
infants, Jan., 153 

Step test of cardiac function. May, 774 
Stomach, carcinoma of, chronic dys- 
pepsia of, March, 426 
hematemesis in. May, 737 
dilatation of, postoperative, Jan., 
224 

ulcer of, chronic dyspepsia of, 
March, 425 

Stuttering in child. May, 610 
Sty, recurring, March, 288 
Subarachnoid hemorrhage, primary. 
May, 578 

Subcutaneous fat atrophies due to 
insulin. May, 721 

Subdural hematoma. May, 579, 585 
Sulfanilamide in gonococcal arthritis, 
May, 851 

in gonorrhea, March, 455 
in urinary tract infections, March, 
453 


Transfusion in postpartum hemor- 
rhage in home, Jan., 206 
Traumatic coma. May, 619 
neuroses. May, 647 
Triceps jerk. May, 560 
Trichomonas vaginalis vaginitis. May, 
765 

Trigeminal nerve, examination. May, 

558 . . ,, 

Trochlear nerve, examination. May, 
557 

Tuberculosis, incipient, dyspepsia in, 
March, 413 

of colon, roentgen examination, 

March, 440 
of vagina. May, 764 
pulmonary, differential diagnosis. 
May, 701 . 

Tuberculous pneumonia, acute, 01 • 
ferentiated from lobar type, Jaii, 
51 ; jl/ay, 703 . , 

Tumor of bronchus, tuberculosis ana, 
differentiation. May, 704 
Typhoid fever therapy m taboparesis, 
Jan., 244 


Sunday dermatitis, March, 377 
Surgery in diabetes, protamine zinc 
insulin in. May, 729, 733 
Syphilis of central nervous system, 
coma due to. May, 620 
vapnal lesions. May, 764 
Syphilitic heart disease, cardiac re- 
serve in. May, 780 


Taboparesis, treatment, Jan., 233 
Tachycardia, parox-ysmal, precordial 
pain in, March, 475 
Tamponade, uterine, in postpartum 
hemorrhage in home, Jan., 203 
Tenosynovitis, gonococcus. May, 844 
Testicles, undescended. May, 810 
Tetany, gastric, Jan., 224 
production of, Jan., 226 
Third venereal disease, May, 765 
Thrombo-angiitis obliterans, March, 
465 

Thrombosis, cerebral, I/ay, 583 
coronary, 3/arr/i, 476 
Thyroid hypofunction and obesity, , 
Jan., 163 

therapy in obesity in children, Jan., 
176 

Th>Toidectomy, use of iodine in con- 
junction with, March, 489 
ThjTopituitarism and obesity, Jan., 

170 . t, • • 

Th>Totropic hormones in obesity in 
children, Jan., 177 
Toxemia in pneumonia, Jan^t 
Toxic psychoses, March, 5j7 


Ulcer, duodenal, back pain in, May, 

751,752,754,757 
chronic dyspepsia of, 
hemorrhage in, 3/ay, h 1, 
gastric, chronic dyspepsia of, Ma • 
425 . . , „o 

hematemesis in. May, 

Hunner’s, Jan., 194 .milosis 
peptic, alkali therapy, 

from, Jan., 223 , ,, , 

relation of gastro-intestin 
gy to, March, 309^ 

Jndulant fever, Jan., 2-17 

differential diagnoses, Jan., 
treatment, Jan., 2j 1 
Jremic coma. May, 620 . , 

Jrinary hormones m 

.l/oy, 815 . . tfi'rch, 

tract disease, dyspepsia 1 , 

411, 428 -j in, 

infections, rnandebc 

.March, 450 , ^53 

sulfanilamide m, -uj- 
treatment, recent c e*- 
peutic advances m, 

449 . , p;> 

'rine, residual, causes ' 

Iterus, packing, in postpanum -- 

• . Ian 'O’ 


X’accinia, generalized, 
\'aginal discharges, cau-es. 
X'aginitis, .\fay, 761 
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Vaginitis, gonorrheal, May, 961 _ Vincent's infection of vagina, May 

miscellaneous causes, Jlfoy, 764, 765 764 / 

monilia and leptothrix. May, 770 Vitreous opacities, allergic factor, 
senile, May, 770 March, 292 

Trichomonas v'aginalis. May, 765 Vomiting, alkalosis due to, Jaa., 224 
Vascular disease, peripheral diagnosis Vulvitis, May, 761 
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INTRODUCTION 
Edwin G. Bannick 


In the present era of specialization in medicine, accurate 
diagnosis and rational treatment of disease have been devel- 
oped to a high degree. As a result of clinical, physiologic and 
chemical research, measures are now available for the diag- 
nosis and treatment of certain diseases, the nature of which 
has heretofore been somewhat obscure and the treatment of 
which has been unsatisfactory. Such measures, however, fre- 
quently require the aid of a well equipped laboratory, and 
there has perhaps been a tendency on the part of physicians 
to depend more on these laboratory aids and less on their 
clinical judgment. In certain difficult and complicated cases, 
this tendency may be justifiable, and even though laboratory 
examinations may require considerable time, they may be es- 
sential to the correct diagnosis and management of the case. 

The proper handling of other cases, however, depends 
chiefly on broad knowledge, clinical experience, and excellent 
judgment on the part of the physician and frequently demands 


prompt and decisive action. In this latter group are the vari- 
ous surgical and medical emergencies. The physician who is 
first called on to meet such emergencies employs his broad 
general knowledge of medicine and of its various special fields. 
His clinical judgment will enable him to decide quickly when 
emergency treatment is indicated. If he can be reasonably 
certain of the correct diagnosis he will know the proper treat- 
ment. and if his facilities do not permit him to administer such 
troatmcni adequately he consults with someone who is qual- 
ified to do so. If he cannot be certain of the correct diagnosis 
he at least appreciates the possible causes of the trouble tho 
treatment that would be indicated, and the complicate ^ 
-ight arise from each cause, and then carefnllv m 
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the highest degree of clinical judgment is necessary. Delay 
and uncertainty at such a time may lead to serious mistakes. 
Above all, the best physician recognizes the limitations of his 
medical knowledge and skill and is honest with himself and 
his patient. 

Nowhere in the field of medicine are the honesty and in- 
tegrity of the physician of more value than in these emergency 
cases, and nowhere is the relationship between patient and 
physician closer. The patient must have complete confidence 
in his physician who in turn must not betray this trust either 
through selfishness or through lack of knowledge. It is no 
easy matter for physicians to maintain the store of informa- 
tion which is necessary under these circumstances, and the 
medical profession as a whole should endeavor in every way 
possible to make this task easier. 

The following Clinics are, therefore, devoted to the dis- 
cussion of some of the common medical emergencies and it is 
hoped that they will be of some value in summarizing the pres- 
ent status of the diagnosis and treatment of these conditions. 



Medical Clinks of North America 
July, 193S. Mayo Clinic Number 


MEDICAL ASPECTS OF GASTRO-INTESTINAL 
EMERGENCIES 

George B. Eustermak 


The purely medical aspects of abdominal emergencies are, 
chiefly, those of diagnosis, preparation of the patient for oper- 
ation, and treatment of conditions the presence of which defer 
or contraindicate operation. The physician is, usually, the 
first to contact the patient and, therefore, upon the physician 
is placed the grave responsibility of as prompt and accurate 
an appraisal of the situation as circumstances permit and of 
securing, without delay, surgical consultation when indicated, 
or whenever any reasonable doubt exists. The physician must 
be as mindful as the surgeon of the rapidity with which dis- 
astrous changes can occur in the abdomen and of the factor of 
delay, or indecision which allows, too frequently, an acute 
abdominal emergency to become an abdominal disaster. On 
the one hand, the physician, more cognizant than the surgeon 
of the extra-abdominal origin of many urgent gastro-intestinal 
symptoms and signs, may be guilty of procrastination or ultra- 
conservatism; on the other hand, the surgeon may be too rash 
and may realize after opening the abdomen, that the trouble 
is elsewhere. This results in embarrassment to the surgeon 
and in needless suffering and risk for the patient. 


GENERAL DIAGNOSTIC CONSIDERATIONS 

Symptmns usually characteristic of a gastro-intestinal 
emergency are severe abdominal pain, vomiting, and hemor- 
il'-nce. or a variable combination of these symptoms Pros 
traiiun. shock, and even delirium and coma may coexist or 
-cpein cne. 1 ne diagnosUc significance of these symptoms and 
«■ ...ore irequem conditions or complications underlying thTm 
■ . mscvi^sed briefly, seriatim, ^^^len severe Jain 

ss? 
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nates the picture, especially in association with such note- 
worthy signs and symptoms as localized tenderness, muscular 
rigidity, distention, nausea and vomiting, surgical possibilities 
should be the immediate concern of the medical attendant. 
But, in order that the abdominal symptoms and signs are not 
like a “red herring drawn across the trail to confuse the exam- 
iner and conceal the true condition” as Lick aptly expressed 
it, certain procedures compatible even with an emergency 
should be carried out, namely: (1) appraising of the evidence 
deduced from the immediate history, complete physical exam- 
ination, temperature, pulse rate, blood pressure, and from 
microscopic examination of the blood and urinalysis when 
available; (2) obtaining details of habits, previous illness, and 
symptoms antecedent to the present acute illness; (3) carrying 
out with dispatch certain biochemical, serologic, electrocardio- 
graphic, or roentgenologic examinations in the presence o 
atypical or complicated conditions. Fortunately, the first two 
procedures supply the necessary information for adequa e 
diagnosis of the majority of abdominal emergencies. 

PAIN 

We have alluded already to the significance of pam an'l 
certain associated symptoms and signs characteristic ° 
majority of acute abdominal lesions or complications 
perforation, obstruction, intussusception, infarction, ^ 

volvulus, abscess and so forth which usually require if^_^ 
surgical interference. The nature of such lesions an 
diagnostic and surgical aspects recently have been 
in an instructive article by Abell. With such lesions, exc ^ 
of their diagnostic aspects and symptomatic and .^j 

treatment, we as phy^sicians, are not so directly 
here. Possibly, exception may' be taken in two instance... 
that form of subacute (protected, forme fruste) type ” 
forated peptic ulcer which, at the outset, closely sim^ 
acute perforation, in nature, if not in degree, but irom 
the patient usually recovers without surgical 
(2) those instances of acute gastritis or gastro-enteritL 
also, respectively, may simulate acute perforation o 
and acute appendicitis, as was emphasized recent y 4- 
termey'er and by Dietrich. 
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The extra-abdominal causes of severe abdominal pam are 
numerous and no one is more aware of that fact than the expe- 
rienced internist who has perspective and a background ot 
broad training. Careful anamnesis and systematic phpicai 
examination are the first safeguards against erroneous inter- 
pretation. Age and sex of the patient often play an important 
role in differential diagnosis. Among children, nonsurgical 
causes of abdominal pain may be ordinary colic, mesenteric 
hinphadenitis, pneumonia, acute pyelitis, acute enterocolitis, 
abdominal tuberculosis, threadworm, Henoch’s purpura, and 
so forth. Organic lesions of the digestive tract proper are, at 
least, four times as frequent among men as among women, but 
disorders of a psychoneurotic or an hysterical nature and cho- 
lecystic disease greatlj'' predominate in the female. In the 
reproductive period, acute abdominal pain may be the result 
of ruptured ectopic pregnancy, acute pelvic peritonitis, and 
rupture or torsion of an ovarian cyst. 

Abdominal pain and increased tension of the upper portion 
of the rectus and oblique muscles, occasionally associated with 
lobar pneumonia or with pneumonia that involves a lower lobe 
and is associated with diaphragmatic pleurisy, may be mis- 
taken for acute appendicitis, especially among children; such 
conditions among adults may excite suspicion of leaking duo- 
denal ulcer or acute cholecystitis. Mistakes can be avoided 
by patient and thorough physical examination. IITien inflam- 


matory' lesions are above the diaphragm, in contrast with those 
below it, the respiratory rate is quickened, there is an early 
increase in temperature to as high as 102° F. (38.9° C.) or 
higher, and movement of the alae of the nose is perceptible. 
The abdominal rigidity is more like a stiffness in contrast with 
the extreme boardlike hardness associated with perforation 
The lower portion of the abdominal musculature is more re- 
laxed. as a rule, than it is in the presence of peritoneal involve- 
ment. Careful examination of the thorax with a stethoscone 
may reveal, at Uie very’ outset of the attack or soon there 
after, fine, crepitant rales at the bases, a friction nih nr 
a.rea of bronchial breathing. 

?l!^xi^^ing in frequency and importance tbo tnfi. 

U-.ons wiihin the thorax, are diseases of thf^ • 

m. coronary disease in particular. The o^asTonal 

occasional epigastric 
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situation or reference of the severe pain of paroxysmal angina 
pectoris, and the severe oppression or agonizing pain of sudden 
coronary occlusion is often difficult to distinguish from the 
pain of perforated ulcer, biliary colic, acute pancreatitis, or 
mesenteric infarction. It is recalled that an epigastric situa- 
tion of pain, nausea, vomiting, fever, and leukocytosis may be 
common to both coronary occlusion and the aforesaid acute 
abdominal conditions. 

Helpful in differentiation of these conditions are the fol- 
lowing features: 1. On the one hand, there is usually an ante- 
cedent history of angina pectoris, hypertension, syphilitic in- 
fection or positive Wassermann reaction (syphilitic aortitis), 
and other cardiac symptoms or signs and, on the other hanr , 
there is a history of former attacks of indigestion, hemorrhage, 
colic, or jaundice. Other signs and symptoms indicative o 
the thoracic origin of the attacks are poor heart sounf^, 
usually a low blood pressure and weak pulse, eventua y n 
pericardial friction rub and significant electrocardiograp 'C 
abnormalities, such as changes in the T wave, ^ 

or auriculoventricular block. 2, The large majority o 
victims of coronary accidents are middle-aged or elder y 
whereas acute abdominal emergencies are commori to 
sexes in that period of life; however, acute perforating 
occur much more frequently among men than among 
3. Although the pain of coronary occlusion appears 
solety epigastric in situation, usually it is also 
often is projected into the arms, especially the 
ination of the abdomen may give evidence of an in 
or a neoplastic mass, a consistent localization o ten 
and muscular rigidity, aggravation of the pain by 
of the patient, the presence of jaundice, or bleeding o a c"- 

enteric nature. _ _ ^nd ia 

Sometimes the coexistence of a lesion in tne t 
the abdomen adds to the diagnostic perple.\'itie=. ^ 
pointed out, for e.xample, the frequent ° ccr.- 

disease with disease of the biliary tract, both ot v. _ ^ 
tribute to the symptoms and signs present. _ 
quent thoracic causes of severe abdominal pain are r^ , _ 
an aneurysm of the thoracic aorta, acute pericarai 
spontaneous pneumothorax. 
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On the other hand, the pain engendered by intra-abdominal 
lesions may be referred exclusively to the thoracic region. is 
ease and dysfunction of tlie cardia and lower portion of the 
esophagus, para-esophageal hernia, gastric and duodenal vdcer, 
and calculous cholecystitis occasionally may mimic the angina 
pain of coronary insufficiency by virtue of such transposition 
or extension. The severe, sustained pain of a penetrating ulcer 
or gallstone rupturing into an adjoining viscus, tlie rare stran- 
gulation, torsion or volvulus of an inverted portion of thoracic 
stomach complicating diaphragmatic hernia, may give rise to 
an erroneous diagnosis of angina pectoris or acute coronary 
occlusion. In White’s experience, nausea and vomiting exclu- 
sive of sudden coronary occlusion, always favor the diagnosis 
of trouble below the diaphragm unless induced by morphine 
given for the relief of pain or by excessive amounts of digitalis 
given for relief of real or fancied myocardial failure. Hiccup 
and jaundice, likewise, have tire same diagnostic significance. 
Obviously, the electrocardiogram is invaluable in detection of 
disease processes above the diaphragm, just as use of a barium 
meal in roentgenologic studies, and cholecystography are indis- 
pensable to detection of intra-abdominal disease. Aynesworth 
stressed the importance of making immediate decisions regard- 
ing acute intra-abdominal surgical lesions but minimized the 
risk of delay in making a diagnosis if the disease is above the 
diaphragm. 

There remain a wide variety of extra-abdominal or nonsur- 
gical causes giving rise to acute abdominal pain. The impor- 
tance of prompt, routine, chemical, and microscopic examination 
of the urine is attested to by tire fact that lesions of the upper 
portion of the urinary tract, and diabetic acidosis, for example 
may engender severe pain and other alarming disturbances of 
a gaslro-iniestinal nature. The visceral crises of tabes dorsalis 
especially the painful gastric Ij-pe, always must be borne in 
mind as well as the possibility of abdominal migraine neri 
aiu-nus nodosa, allergic states, and poisoning owin<^ to kad 
•md ar.-enic Here again the nature of antecedent illness occu 
ly.oon and systematic physical examination may furnish 
m>i due as to the source or nature of the trouble Even dk 
" 01 such remote organs as the tiryroid cannot h ^ 

--a. his associates rie 4 ~ 
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cases of hyperthyroidism that simulated appendicitis closely, 
the symptoms disappearing after administration of compound 
solution of iodine. Protracted vomiting or diarrhea during a 
thyroid crisis also may necessitate adoption of prompt emer- 
gency measures. 

VOMITING 


Vomiting of such severity or duration sufficient to assume 
emergency proportions is by no means infrequent even if 
exclude such entities as cyclic vomiting of children and hyper- 
emesis gravidarum, conditions which do not come within the 
scope of this contribution. Paradoxical as it may seem, severe 
seizures of vomiting, in my experience, have their origin more 
frequently in conditions outside the digestive tract proper t an 
within it. The causes of such crises may be psychogenic, 
neurogenic, toxic, organic, or mechanical. Outstanding e.\'am 
pies of these are nervous or hysterical vomiting which usua > 
affects women, tabetic gastric crisis, severe seizures of 
ing which may occur among patients who have migraine, ra 
tumor and labyrinthine disease. Those of toxic origin 
sociated with such conditions as alkalosis or acidosis, 
the cause be acute alcoholism, uremia, acute hypert yroi i= i 
or acute adrenal insufficiency. Organic intra-abdomma 
ditions are acute phases of appendiceal, cholecystic, an 
creatic disease, obstructing, inflammatory, cicatncia , 
neoplastic lesions of the stomach, duodenum, and upper 


tinal tract. _ . • u rpiention 

Although we may be interested primarily remem- 

types of vomiting of pyloric obstruction,^ it ^nmolica- 

bered that vomiting may be absent in spite of this ^ . 

tion. We must be mindful, also, of a type of nono = 
duodenal ulcer (ulcus a forme tabetique), the 
which may be characterized e.xclusively by in 

of persistent and protracted vomiting, closely sim 
this respect, the gastric crises of tabes. ^^'jdy 

characterized by severe vomiting and to.xemia, 
attributed to pyloric obstruction, are often the 
sive doses of alkali taken during treatment for otn 
complicated ulcer. Ulcer-bearing patients 
hepatic, renal, or arterial disease with hypertcn:^ion p- 
are liable to this form of into.xication. 
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Equal in importance to ascertaining the cause and control- 
ling the vomiting, is correction of the toxemia which so fre- 
quently follows. Failing to recognize and to combat the seri- 
ousness of this toxemia were two of the greatest factors in the 
high surgical mortality among patients suffering from_ pyloric 
or intestinal obstruction who were submitted to operation. All 
this has been changed in the last fifteen years, thanks to proper 
preoperative preparation. Such toxemia is characterized by 
increased nonprotein nitrogen of the blood, alkalemia or aci- 
dosis, hiqiochloremia, and dehydration. Severe diarrhea from 
whatever cause, as well as vomiting, w-hich materially upsets 
the fluid and inorganic salt balance and acid-base equilibrium 
of the blood, will bring about this dangerous state. Adequate 
parenteral administration of fluid and restoration of the salt 
balance soon restores the patient to a normal condition. 


HEMORRHAGE 

i^Iassive hematemesis or melena, or both, having their origin 
in gastroduodenal ulceration is the cause of death of 13 to 30 
per cent of patients admitted to large charity hospitals because 
of such hemorrhage. In general practice, the mortality rate is 
estimated to range from 1 to 3 per cent. Death during or 
following the first hemorrhage of severe proportions ranges 
from 9 to 15 •per cent. Duodenal ulcer is the commonest 
source of hemorrhage, although the tendency to bleed is asso- 
ciated more markedly with gastric ulcer which, however, is 
encountered clinically much less frequently. Other intrinsic 
sources of hemorrhage are anastomotic ulcer, gastric carci- 
noma. benign gastric tumor, and gastritis, especially the 
chronic In-pertrophic form associated with erosion or ulcera- 
tion. The more frequent extraneous causes are portal cirrhosis 
and splenic anemia. The latter conditions give rise to varices 
in ihe lower esophagus and stomach. In about 25 per cent 
of such cases, there is a historic of recurrent hemorrhage and 
in jO per cent of the patients who have bled, hemorrhage mav 
recur atier operative interference ° ^ 

«... .eveaw e, os Jot 


.V'-.-v ru 


a cnronic penetrating, or perforated,' indurated ulcer 
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on the posterior wall. In spite of some opinions to the con- 
trary, usually it is difficult to determine which patients with 
massive hemorrhage will survive and which will not. In rny 
judgment, the middle-aged or elderly patient suffering from a 
chronic lesion should be submitted to operation without delay 
if he has bled on previous occasions, if he does not respond 
favorably to treatment as indicated by blood pressure, puhe 
rate, value for hemoglobin, erythrocyte count and level o 
blood urea (all estimated at stated intervals) and if, in a i 
tion, he shows signs of shock, or hemorrhage appearing an 
then recurring within a short interval. 

In recent years, a number of observers have pointe on 
that massive intra-intestinal hemorrhage giv'es rise to certain 
derangement in the functions of the organism characterize 
chiefly by marked elevation of the blood urea 
uremia), a decrease or cessation of excretion of sodium ci 
ride in the urine, urobilinuria, and a decrease of 
of albumin of the blood. Increase in blood urea is the 
constant symptom, appearing within a few hours fo o^iio 
hemorrhage and persisting for a shorter or longer ’ 
spite of the acholuria, the blood chlorides may pn 

even increased. The mechanism underlying this j 

is still a matter of dispute. When the greater part o 
is vomited and little reaches the intestinal , jnte"- 

ical changes do not occur; thus, presence of blood m m 
tinal canal is an essential prerequisite for deyelopme 
increased concentration of blood urea, 
vinced that these changes, when present, have e 
nostic and therapeutic implications. 


treatment 

\^Tien the nature of an acute abdominal , ppjotei 

been determined, it is the universal custom to vi 
until reaching the decision that operation is ‘ 
or is to be temporarily postponed. Guerry s s a 
“morphine puts twm people to sleep, the patien ^ [■ea:''-- 

hand and the doctor on the other” tersely e.xpre=:e= 


for such custom. to 

Bv and large, this is probably the safest pro^ 
low if suffering and shock are not too great. 
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hand, such a competent and an experienced internist ^ the 
late Harry Singer, on tire basis of observations made by Hilde- 
brandt aiid Zierold, advocated Ure intravenous use of Ya gram 
(0.016 gm.) morphine sulfate or ^20 grain (0.003^ gui-) 0 
dilaudid, if, on account of the severity of the pain, it is difficult 
or impossible to secure the patient s cooperation in obtaining 
a satisfactor}' history or making a proper physical examina- 
tion. However, before morphine or dilaudid is given, a sketchy 
anamnesis is obtained, a preliminary physical examination is 
made, and the observations are recorded. On administration 
of morphine or dilaudid in such a manner, relief is prompt, 
the abdomen is relaxed, and the hj^eresthesia is more or less 
eliminated. With a fair degree of accuracy the examiner can 
then determine; (1) the location of the point of maximal 
tenderness, (2) the degree of tenderness, and (3) the presence 
or absence of any abdominal mass. Observations made before 
and after morphine has been administered then can be re- 
viewed. Suffering, exhaustion, and shock are greatly reduced 
and this renders the patient a better operative risk. 

This method has much to commend it and, although it has 
certain: disadvantages, they are by no means insurmountable. 
When the patient is relieved he may decline or delay lapar- 
otomy. Therefore the patient or his relatives must be in- 
formed of the selective action of the opiates on the pain and 
of its failure to influence the course of the disease. Also, in 
the presence of a mechanical obstruction, the very active per‘~ 
talsis heard synchronously with the height of the paroxv-'-s' 
pain may disappear. But, by reverting to data recordedVl^'— 
to administration of the opiate, the physician will not V 
prived of any useful data, in the opinion of tho.se y.ro - V 
that morphine should be given intravenously earJv ir 

during which diagnosis is being atternpted. ' 

Wlicn acute pain is due to nonsurgical crjr/''W-' 


tinnal treatment is, obviously, tlrat of Ihe ur 
roon as it is determined. If the pain is f:y_rY 


morphine or its equivalents may ly- ^ 
with few misgivings. Use of vaEod!'',‘"..I.'’’,'l'f' U 
net only may relieve the patient bi-' 
pam of angina pectoris or the trx'. 
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tional origin from pain of acute inflammatory visceral disease 


or its complications. 

In treatment of vomiting of emergency proportions, it is 
essential, of course, to determine whether or not mechanical 
obstruction is present and, if so, to determine the level of the 
obstruction as well as the degree of toxemia present. Obstruc- 
tion at or just below the pylorus usually requires preliminary 
gastric lavage, restriction of food to a semisolid or liquid type, 
and intravenous administration of a solution of 1 per cent 


sodium chloride, preferably with a solution of 5 to 10 per cent 
d-glucose. This is especially important if there is an elevation 
of the nonprotein nitrogen of the blood, hypochloremia, ant 
an increased combining power of the blood for carbon dioxi e. 
Obstruction, the result of benign inflammatory lesions at or 
just beyond the pylorus, frequently is overcome after a etv 
days of treatment, sometimes permanently. Obstruction 0 a 
cicatricial or malignant nature requires surgical interference 
as soon as dehydration and toxemia have been correcte , as 


suming the condition is operable. _ , . 

Vomiting owing to high intestinal obstruction is pro u- 
and recurrent and, within forty-eight hours, is attende 
profound toxic changes such as have been described, n 
venous treatment is urgently indicated and is administere s 
ilarly to that for pyloric obstruction. In addition, trans 
is usually necessary in all strangulating forms of 
use of suction also is necessary. The latter is 
by introduction of a Levine tube through the nose m 
stomach; the end distal to the patient is attached to a si 
water siphon. Simple obstruction, especially 
adhesions, often may be managed satisfactorily, ^prom- 
sorting to operation, by the method of conservative 


pression as advocated by Wangensteen. chiefi*' 

Functional or nervous vomiting, a common di=or e 
afflicting women, as previously noted, often 2 t 

to proper treatment. The procedure usually came 
the Clinic has been described by Drenckhahn .. 

Severe toxemia as profound as that encountered a 
tients who have complete pyloric obstruction may occ 
Nondiabetic acidosis may be caused by 1°^:= ° 
secretions such as occurs in the fluid stools oi per. 
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have severe diarrhea, or owing to fistulas of the small intestine 
and bile ducts. In about half of the cases of ileal obstruction 
and in the majority of tlrose of colonic obstruction, this t\^e 
of toxemia is observed. Therefore, in order to distinguisi 
alkalosis from tins form of acidosis, determination of the car- 
bon dioxide combining power of the plasma is essential for the 
reason that intravenous injection of an isotonic (1.3 per cent) 
solution of sodium bicarbonate is indicated in treatment of 
acidosis instead of saline solution which is given for correction 
of an alkalosis. To prevent overdosage with the alkaline solu- 
tion, Kirk urged the use of the nomogram of Palmer and 
van Slyke. 

Treatment of profuse hemorrhage from the stomach or 
duodenum is chiefly of a medical nature because of the fact 
that operation in the course of, or soon after, hemorrhage, is 
avoided by the surgeons because such a procedure is attended 
by a higher mortality rate than medical treatment. The best 
method of treatment is still a matter of dispute. On the one 
hand are those who advocate such active measures as lavage 
of the stomach to remove clots, followed by continuous suction 
and immediate feedings, while on the other hand are those 
who even hesitate to give a transfusion for fear of dislodging 
a thrombus or elevating the blood pressure and thereby cause 
a recurrence of bleeding. The expectant method is still the 
one most in vogue, namely, complete rest, opiates, partially 
filled ice bag applied to the abdomen, the usual measures di- 
rected toward treatment of shock if present, transfusion of 
blood when indicated, and withholding food for several days. 
There seems to be no effective local or systemic hemostatic 
or thromboplastic. such as bile and vitamin K promise to be 
for hemorrhages associated with severe jaundice. Continuous 
transfusion of blood, such as advocated by Marriott of Lon 
don. the Mculengracht dietary regimen, the continuous admin'- 
wnation of aluminum hydroxide solution by the drip method 
fluids or foods containing large amounts of vitamin C roin’ 
forced by synthetic vitamin whenever indicated and in 

ve„™. capillan- bleedta "Lm ^ 

'antes in the treatment ot tliis emeroenev Tina ^ 


may be indicated 


previously noted, early recourse to 


operation 
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SOME CARDIAC EMERGENCIES 
Fredrick A. Willius 


CORONARY THROMBOSIS 

The most frequently encountered cardiac emergency is 
coronarj' thrombosis. This disease has received so much atten- 
tion during recent years that one hesitates to enlarge further 
the already tremendous literature on the subject. Neverthe- 
less, coronary thrombosis is of great importance owing to its 
constantly increasing occurrence, its more frequent appearance 
m au-pical form, its increasing incidence in the younger age 
groups, and because it is so commonly overlooked, and fre- 
^’hen recognized, is so poorly treated. These facts 
alone may justify reemphasis of certain phases of the diagnosis 
and treatment of this disease. diagnosis 

tL IZ ? “ aPPMK in its classical form 

sp.gaslric pain or distress. usuaHy ndurinc “ 

"ith variable perwT of°atatemmt°” Ph ' recurrent 
and. as cold pLpiratiom pate? abrupurr^t 

prcbsure and weak, rapid puFe freouenHv ^ arterial blood 
H’e onset of the pain Fe'-eV ranZ ? ^f^^r 

-'d 102= F.. appears within tZreZJZ 
cr.ntc leukocytosis occurs and at times ^o^^s, mod- 

■ub ,s audible over the preco;dial aTea in 
"rd day. The sedimentation rate frequeml 
t unusual however, for the 


It is not unusual, however for the . I- accelerati 
-TPear witliout the striking and d Phenomena 

The absence of siims of "hock ZZ ° 

the diaenn.is nf should 


-•tU'.si diasmos 


ts of coronary^ thrombosis. 

S95 


“ever militate 
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From time to time coronary thrombosis manifests itself 
without pain. The sudden onset of severe dyspnea, frequently 
with ensuing edema or marked congestion of the lungs, herali 
this condition. Again, phenomena of shock may or may not 
be present. This syndrome, so frequently called “cardiac 
asthma,” is dependent on sudden failure of the left ventricle. 
Therefore, while coronary thrombosis is capable of producing 
this clinical picture, obviously other cardiopathies are likewise 
able to produce this syndrome. The electrocardiogram is 
always helpful in making differential diagnosis. 

Less frequently, coronary thrombosis occurs without pam 
or marked dyspnea; the outstanding symptoms are 
onset of weakness, profuse perspiration, and other mi P ^ 


nomena of shock. . , 

In other instances, the primary evidence of the v 

occlusion may be distinguished with difficulty from t ° 
nary anginal seizure. The duration of pain may be ’ .j| 
brief; perhaps it will last only ten or fifteen minutes u 
tend to recur within the first twenty-four hours. t cr 
toms and signs may be entirely absent. The ? gpce 

onary thrombosis always must be presumed, unti 1 s 
has been proved, in the event of a first anginal attac 


the seizures are frequently recurrent. 

The first consideration in the management 0 
ations is the prompt recognition of the condition. 
tainty regarding the correctness of the diaposis • < 

should institute treatment as though no ^ubt exis ,|y 

ing the presence of coronary thrombosis. The P^ ^ 
should be placed at complete rest in bed and s 
permitted to be ambulatory even for a brief pe 
pain is severe or tends to persist, morphine su p f 
to % grain (0.016 to 0.032 gm.) is s ^ 

taneously and the administration is repeated uum 

able time if relief is not definite. _ a.v^rted towsr'-' 

From there on, the treatment is chiefly ^ 3 .,- 

imposing physical and mental rest in the 
ner possible. The skillful use of mild se . • 

makes this program possible after the severe, . 

have subsided. In the majority of instance., 
gram of complete and protracted rest sumcc. 
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ery of the patient. It is desirable for the physician to be an 
unhurried spectator and not to interfere with the healing forces 
of nature. Too often digitalis has been prescribed for coro- 
nary thrombosis but why is difficult to understand; probably 
because digitalis is likely to be associated with heart disease 
in general. The administration of digitalis under these cir- 
cumstances is one of the most blatant indiscretions in its use. 

When dyspnea is a prominent feature and other evidences 
of anoxemia are present, the use of the oxygen tent is of con- 
siderable value. Oxj'gen, of course, when available to the 
arterial blood, diminishes anoxemia and greatly relieves the 
strain of work on the heart. 

Likemse, when dyspnea is recurrent and paroxysmal in 
character, cautious intravenous administration of sterile hy- 
pertonic solution of glucose is frequently of great value. The 
solution in concentrations of 15 to 20 per cent, in volumes of 
400 to 500 C.C., is administered extremely slowly. By this 
method of treatment the restoration of myocardial glycogen 
occurs; this is an important constituent of heart muscle and 
one that is rapidly mobilized under conditions of anoxemia. 

Under ordinary circumstances complete rest in bed must 
be imposed for at least five to six weeks for the myocardial 
infarct is only completely healed after the average period of 
three months. Bathroom privileges must be denied the patient 
during the period of rest in bed, for only too often the patient 
who is recovering from the effects of coronary thrombosis 
meets death when he rises to go to the bathroom. 


PERICARDIAL EFFUSION 

Pericardial effusion may constitute a cardiac emeraenrv 
even dmugh us actual onset usually is not abrupt; symptoms 
■md Hgns may be alarmingly sudden in appearance. The et- 
Uns «1 per, cardial eBusmn on the body are essentially two. 
mia. 1. A mechanical handicap is imnnspH ^ ™ 

the presence of considerable fluid (tamponade! ^7 

'Husum IS the result of pericardial infection sepsi^anrli 
•ne coexistent. ’ and toxemia 

In the great majority of instancpi; . 

the re>ult of pericarditis.' The fact that ft, effusion is 

contains dear, light amber fluid amomTsTloTo' So“ 
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must be recalled to mind, and furthermore, it must not be for- 
gotten that quantities less than ISO c.c. are rarely detectable 
by clinical methods. ' The fact that a definite excess of fluid 
may be present in the pericardial sac and yet escape detection 
becomes evident when one realizes the opportunity for con- 
cealment that exists. The tendency for fluid to gravitate 
occurs here, as elsewhere, and therefore in the absence of 
adhesive processes the fluid changes its position, depending on 
the patient’s posture. Even a moderate excess of fluid may 
be concealed when the patient is recumbent, because it gravi- 
tates to the posterior portion of the sac. 

The types of pericarditis that are associated with fluid 0 
such an amount or of such a character as to be significant m 
the creation of emergencies are chiefly (1) acute purulent peri- 
carditis, ( 2 ) acute fibrinous pericarditis, and ( 3 ) tuberculous 
pericarditis. , 

Acute purulent pericarditis occurs most frequently an 
accounts for approximately 68 per cent of all cases of pen 
cardial effusion. It results predominantly from some sourc 
of intrathoracic infection such as empyema, pneumonia, acu^^ 
nontuberculous pleuritis, multiple pulmonary abscesses an 
acute mediastinitis. Less commonly it results from epa 
abscess with rupture of the abscess into the pericardium, p 
monary emboli with necrosis of the pericardium, pene ra j 
wounds of the pericardium, and so forth. Remote oci 
sepsis in the body may eventuate in acute purulent 
Examples are found in cases of septicemia, gangrenous ._ 
dicitis with rupture of the appendix, puerperal en om 
visceral abscesses and occasionally scarlet fever.^ c 
carditis may be associated with erosion of a 
vessel which leads to massive hemorrhage and resuiis 


in a relatively short time. , 

Treatment is concerned chiefly with the proble ‘ 
lent infection, although many times the formation o . ^ ^ , 

quantity of purulent fluid furnishes a ‘ jhi 

marked embarrassment of the heart and circii a • • 
length of time over which a pericardial efmsion 
an important role from the standpoint of its mec _ ^ 

An effusion that develops rapidly and soon attain^ - ^ 

erable quantity is far more embarrassing to tne 
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much greater collection of fluid that may have accumulated 

more slowly. . 

Owing to the fact that acute purulent pericarditis results 

chiefly from adjacent or more remote infectious processes, 
sjTnptoms and signs associated wdth the primary process may 
predominate in the clinical picture and therefore may retard 
or prevent recognition of the infectious process. Precordial 
pain of considerable severity and persistence may be the first 
suggestive evidence of pericardial inflammation. It frequently 
has the general character of the pain of pleuritis, frequently is 
influenced by respiratorj’^ movement and occasionally coincides 
with cardiac rhythm. Fever is usually increased, leukocytosis 
augmented, dj^spnea and cyanosis become evident or exagger- 
ated, and, when fluid accumulates rapidly, the pulse rate is 
accelerated while the volume of the pulse is gradually di- 
minished. 

The presence of a pericardial friction rub may be the first 
distinctive evidence of pericarditis. Its presence may be evan- 
escent and it may be present for a short period of time only 
owing to the fact that as fluid accumulates, the parietal and 
visceral layers of the pericardium become separated and 'con- 
tact between the inflamed surfaces is prevented. The area of 
cardiac dulness becomes increased, usually both to the right 
and to the left of the midsternal line and roentgenologic exam- 
ination at times discloses a silhouette that is fairly character- 
istic evidence of the presence of fluid, the “water-bottle” 
shadow. This consists of bulging at the lower angles of the 
cardiac shadow, the region to which the fluid gravitates and 
as more fluid accumulates the grooves of the heart and great 
vessels become filled, resulting in a rounded shadow, obliterat- 
ing the characteristic delineations of the normal heart. Heart 
sounds become distant and when the amount of fluid in the 

S”dl;Luv.'* “"I' '''“'I '"‘t 

It must bt recalled that pleural efitision is a common andlne 
in ca-es of acute purulent pericarditis and when an 
present in the left pleural cavitv the difficultv nf p 
puic-irdial involvement is considerably increied 

\Mien the pericardial effusion is reco'^ni7Pf1 Koc • •, 
preponiom ,0 bumper the heart°a„d circila^ the 
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intravenous injection of sodium cacodylate frequently exhibits 
almost specific effects. This obviously is true only when the 
septic process predominantly involves the pericardium. A 
sterile solution of the drug is injected intravenously in doses 
of 5 of 8 grains (0.30 to 0.50 gm.) daily and is repeated daily; 
the dose is increased by 2 or 3 grains (0.12 to 0.20 gm.) each 
day. When definite improvement fails to become evident in 
three or four days, or when evidences of increased content 
occur, paracentesis of the pericardium is clearly indicate . 
Occasionally it is desirable to drain the pericardium by open 
section. Surgical detail is obviously beyond the scope of t ^ 
discussion. 

Effusion of the proportions of tamponade occurs less re 
quently with acute fibrinous pericarditis than with acute puru 
lent pericarditis. In distinction to acute purulent pericar i bi 
the fluid associated with acute fibrinous pericarditis is 
purulent, although in some instances it may become 
The most common cause of this condition also is intrat or 
infection, especially acute nontuberculous pleuntis, 
monia, and mediastinitis; less commonly, thoracic 
aneurysmal erosion with subsequent inflammatory ex - 
and rarely, cardiac infarction. Not infrequently, ® 
ous pericarditis with effusion occurs in association wi 
tonsillitis, pharyngitis or other more remote infections^ 
rheumatic form will not be included in this (.umu- 

comprises a distinct condition and one in whic 
lation of effusion rarely assumes the proportions o ^ ^ 

The syrmptoms and signs of acute fibrinous pen jjjj; 
essentially those encountered in acute purulen P 
with the exception that evidences of infection are u 


severe. treatmer-' 

The majority of patients respond remarkaD y ^ 
with sodium cacodylate and pericardial paracente^b 
a less frequent indication. _ ir.- 

Tuberculous pericarditis is relatively uncom ^ 
variably" is associated with tuberculosis elsewhere in 
Three main tyqies are recognized: (1_) , j-eiu!'.:'- 

predominates; (2) that in which plastic e.xuda e . ,, 

adhesions occur, and (3) a later stage of the ;rr 

which fibrotic thickening and phenomena of co - 



901 


SOME CARDIAC EMERGEN' CIES 

pear. This discussion is concerned ndth the effusive type of 
tuberculous pericarditis. 

The fluid frequently accumulates slowly and may attain 
tremendous proportions with remarkably little embarrassment 
to the heart. I recall one patient who was ambulatory but 
whose pericardial sac, on paracentesis, released 1,500 c.c. of 
fluid. At other times, accumulation of fluid is more rapid and 
may require prompt paracentesis to relieve effects of tam- 
ponade. 

Less commonly noninflammatory pericardial effusion con- 
stitutes an emergency. The most common cause of such effu- 
sions is congestive heart failure. However, since the advent 
of the newer diuretics, mobilization of retained fluids has been 
so prompt and effective that pericardial paracentesis under 
' these circumstances is rarely necessary. 

Verj' rarely, extension of malignant disease to the peri- 

• cardium results in the rapid accumulation of serosanguineous 
■ fluid and paracentesis becomes imperative. However, the na- 
ture of the disease enables this procedure to be merely a pal- 

• liative expedient. 


STOKES-ADAMS SYNDROME 

The Stokes-Adams syndrome, or convulsive syncope, is one 
of the most dramatic and alarming phenomena of heart dis- 
ease. It frequently results in sudden death. . This well-known 
sxmdrome accompanies complete heart block and is most likely 
to occur before complete block becomes established. At times 
complete heart block is abrupt in its onset and remains as a 
persistent disorder during the remaining lifetime of the patient 
while at oUrer times it is present only for short periods, being 
replaced by normal rhythm or partial heart block for varying 
periods of time. It is under these transitional circumstances 
dial convulsive syncope is particularly likely to occur, although 
us appearance in established complete block is not unusual 
Occasionally one is afforded the opportunity to observe the 
piadual development of disturbances in cardiac conduction nr 
™rr,„s duri„5 U,c course ol several years. Several times 1 
. .o c observed the fust evidences ot impairment to consist of 
f.oioncation ol conduction time betmen the auricles and tb 
as disclosed by tlic increased P-R i„te„al h the 


vt-mridfs. 
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electrocardiogram. This gradually became prolonged and 
eventuated in partial heart block (2:1 or 3:1 block) and, later, 
complete heart block. 

Complete heart block results principally from obliterative 
coronary disease involving those arterial branches which sup- 
ply the junctional conduction tissues; the process impairs or 
destroys the conductivity of the auriculoventricular (His) 
bundle or its two main divisions. Other causes have been 
found less commonly; such are gumma involving these dei- 
cate structures, calcification encroaching on the bundle, fihrosb 
of the bundle, fatty infiltration, lymphocytic infiltration, wten 
sioii of ulcerative endocarditis and, more rarely, tumors, oca 
sionally infarction of the interventricular septum resu ts m 


complete heart block. . j 

The treatment of convulsive syncope probably is 
the most unsatisfactory and discouraging phases of 
therapy. It is palliative at best, and unsatisfactory ^ 

is palliative and because the underlying process responsi e 

its occurrence cannot be removed. . [ 

Probably the most effective procedure during the atta 
convulsive syncope, and when the seizures recur reqi' ^ 
is subcutaneous injection of 0.23 to 1 c.c. of ep’p^P "" 
concentration of 1:1,000. At times, oral (pur 

% to y 2 grain (0.024 to 0.032 gm.) of ephedrine three 
times daily apparently has been helpful m reduc o 
quency of the attacks, although in my ei^erience 
has not been perceptibly effective in the majority o jp 

Barium chloride given in doses of to 1 gram ' 
0.065 gm.) three or four times daily by mouth, . 
ommended. Its use is based on the premise ^ jj-jpular 
myocardial irritability results in the occurrence 
premature contractions, thereby producing more , 

tricular contractions. This result is not al'^ay^ a 
frequently, when premature contractions J 

tive; that is, they are incapable of accomphs i o P 
propulsion of blood and therefore are inefiectua . 
chloride is no longer extensively prescribed. 

1 . t • 1 noc 




onae ib nu luugci r v 2 

The use of desiccated thyroid extract has d 

reducing the frequency of attacks of tlivrc; - 

of course, well known that the administration of c 
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substance in adequate dosage increases the basal metabolic 
rate. Increased metabolism results in an increased bow ol 
arterial blood, brought about by the greater expulsion of blood 
by each contraction of the left ventricle. No appreciable in- 
crease in the rate of contraction of the ventricles occurs as the 
idioventricular rate of complete heart block remains within a 
small range of variation. Increased blood flow tends to over- 
come the likelihood of cerebral anemia and the increased de- 
mand on the heart seems to lessen the tendency for ventricular 
standstill to occur. 

The administration of desiccated thyroid extract should 
be avoided when the presence of heart failure or impending 
heart failure is evident. This form of therapy should be em- 
ployed only when carefully controlled determinations of basal 
metabolic rate are available to guide the physician in accu- 
rately establishing a safe dosage. The production of pharma- 
cologic hj^erthyroidism is to be avoided. Before beginning 
treatment, it is advisable to obtain basal metabolic rates on at 
least two consecutive days so that the patient’s true metabolic 
level can be definitely determined. The results of treatment 
are invariably more satisfactory when the average metabolism 
is in the lower range of normal. 

The initial dosage of desiccated thyroid extract is usually 
1 to IV; grains (0.065 to 0.1 gm.) daily, and later, reductions 
in the amount may be necessary to prevent the basal metabolic 
rate from attaining abnormally high levels. This form of 
treatment is prophylactic, has no effect on the existing attack, 
and in no way relieves or alters the complete heart block. 


EMBOLIC MANIFESTATIONS OF HEART DISEASE 

During the course of heart failure the occurrence of arterial 
emboli is not infrequent and in numerous instances suddenly 
and dramatically results in the death of the patient. Emboli 
occur chieny as detached portions of mural thrombi situated 
either in the auricles or the ventricles of the heart. In this 
discussion I shall make no attempt to consider the embolir 
luenoniena of acute or subacute bacterial endocarditis or 
< aiboh of venous origin. 

^ Vuiral coagula may form in the failing heart reaardlr- 
o. t..e tv-pe of lesion responsible for the cardiopathy but they 
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occur with greatest frequency in association with mitral steno- 
sis. As the heart fails and dilatation of the organ progress^, 
circulation becomes slowed and the amount of residual blood 
within the chambers of the heart increases. This status ob\i- 
ously favors coagulation of blood. Infection of low grade nia) 
play a part in the precipitation of this phenomenon in some 
cases. When auricular fibrillation is present the tendency or 
auricular thrombi to form greatly increases owing to the ac 
that the chambers become adynamic, no longer contract, an 
consequently their filling and emptying become passive ra e 
than active functions. If loosely formed or attached t rom 
are present the chance for detachment of particles is ' 
great. This is also favored by the establishment o no 
rhythm in cases of auricular fibrillation. Likewise, 
heart appears to be improving its function, contraction 
ing more adequate and circulation improving, por ' . ^ 

thrombi are swept into the systemic or ' rjly 

The chambers where thrombi are formed do no 
coincide with that portion of the heart predominan y 
by the underlying disease. For ^ not 

from hypertension, the formation of mural t ro 
be limited to the left auricle or ventricle but m y 
either chamber on the right side of the heart. 

When a thrombus becomes detached from t e 
the heart and the embolus gains entry to t e ^\]n- 

stream its ultimate destination is conjectura . 
ical experience indicates that an order of pre for 

The spleen appears most frequently to be tne = 
emboli; other destinations in order of the cr.- 

kidneys and other parenchymatous abdomina v = 
tremities, predominantly the legs, the inte= m j 
(coronary embolism). Emboli which -.j, the excep- 

auricle or ventricle inevitably reach the lung= i.. 

tion of the rare cases of paradoxical ernbo jepMj-r, 

stance patency either of the auricular or the % 
permits the embolus to gam entrance to -g ygart s'- 

stream. When the parenchymatous organ= a 
invaded suddenly by emboli, infarction 
arterial tributaries in the extremities and tn 
occluded, gangrene develops. 
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Complete or partial recover}^ depends on tlie structure in- 
volved and the extent and degree of deprivation of circulation 
that results. For example, tlie spleen, kidneys, and lungs tol- 
erate remarkably one or more embolic insults with unusual 
restitution of function. Likewise, tlie brain may recover re- 
markably if the occlusion has not been massive and if vital 
areas have escaped involvement. It is not unusual for a pa- 
tient afflicted with embolic hemiplegia to recover and have only 
slight residual weakness of the affected arm and leg. Massive 
cerebral infarction, of course, eventuates in death in a rela- 
tively short time. jNIesenteric embolic occlusion almost invari- 
ably results in death. 

If emboli are carried to the extremities and gangrene sub- 
sequently develops, usually a fatal outcome occurs because 
amputation is attended by grave risk owing to the patient’s 
serious general condition. It must be borne in mind that em- 
boli may be multiple, arriving at various destinations within 
a brief period of time. 

Emboli, regardless of their destination, are associated with 
an abrupt onset of severe and persistent pain, corresponding 
■ in general with the part involved. Dyspnea, cough and hem- 
optysis are tlie usual symptoms of pulmonary embolism, and 
when infarction is extensive and recurrent, icterus may appear. 
Gross or microscopic hematuria aids materially in identifying 
renal infarction. Signs of shock and collapse frequently ac- 
company massive arterial occlusion. 


The treatment of arterial embolism consists primarily of 
complete rest and relief of pain. The latter is best accom- 
plished by subcutaneous administration of adequate amounts 
of morphine. When pulmonary infarction occurs, placement 
of the patient in an oxygen tent frequently confers greater 
comfort and lessens the load on the circulation by facilitating 
the availability of abundant oxj'gen. 

If an embolism exists in an extremity or a mesenteric ves- 
sel. ihe possibility of embolectomy must not be overlooked 
and immediate surgical consultation occasionally may permit 
.111 opurative procedure to be performed successfully 

Usually. wlK-n sudden arterial occlusion occurs,' consider- 
-oie .associated spasm in contiguous arteries occurs which if 
.boli^hed, n,ay lead to mo« e«e„Bk.e ^0^ 
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days, finally becoming stable when the volume of blood is re- 
stored to normal. 

The blood picture of acute posthemorrhagic anemia is one 
which reflects increased regeneratory activity of the bone mar- 
row. Within a few minutes after the onset of the hemorrhage 
an increase in the blood platelets in the peripheral blood oc- 
curs. This is followed in the course of four or five hours by 
neutrophilic leukocytosis. When the demand upon the bone 
marrow is particularly acute, immature leukocytes may be 
thrown into the peripheral circulation in large numbers. jM}" 
elocytes, promyelocytes, and even myeloblasts may be ob- 
served (leukemoid reaction). On the second or third day after 
the onset of the hemorrhage the reticulated erythrocytes in t e 
peripheral blood begin to increase, reaching a peak between 
the fourth and eighth days; they then usually decrease to n 
level somewhat in excess of normal, but in those cases in w ic 
bleeding continues over a period of several days, the percen 
age may remain relatively high. Other signs of regenerative 
activity, such as polychromatophilia and normoblastosis, are 
present. As the percentage of reticulated erythrocytes a =, 
hypochromasia appears, for as a rule the regeneration o em 
globin lags behind that of erythrocytes. In the event o p 
longed bleeding, microcytosis of erythrocytes also deve 

After a severe hemorrhage, the peripheral blood gra - 
returns to normal in from four to eight weeks. Recover) 
be retarded when the iron stores in the body are 
when the diet is deficient in iron, or when chronic m e 
is present within the body. 

In most cases the clinical history will reveal the 
the hemorrhage. More rarely, the source of the 
may be obscure but the picture of the illness may 
loss of blood. Recently we had a case in which con^i 
bleeding into the gastro-intestinal tract had escape t e 
of the patient. Symptoms of progressive weakne^a an 
had developed over a period of two weeks. Tarry' ' 
been observed following the administration of iron c - , 

Leukocytosis and severe anemia were present. 
of the blood disclosed hypochromasia, signs of 
creased regeneration of the eryUhrocytes, and 
turity to the stem cells. A tentative diagnosis of acu-.^ 
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ogenous leukemia was made but, because tlie signs of ery ro- 
cytic regeneration and the increase in blood platelets were out 
of proportion to those usually observed in leukemia, acute loss 
of blood associated witli a leukemoid reaction was suspected. 
Roentgenologic examination revealed a duodenal ulcer. Treat- 
ment for the ulcer was instituted and the patient made a corn- 
plete recover}’^, the blood returning to normal in about six 
weeks. None of the usual symptoms of ulcer could be elicited 
in this case, even after the presence of the ulcer had been dis- 
covered, although the fact was brought out later that the pa- 
tient had vomited blood on one occasion. This case, therefore, 
emphasizes the diagnostic value of careful study of the blood 
smear in cases in which there has been an acute loss of blood. 
Other obscure causes of acute loss of blood are “silent” carci- 
noma of the gastro-intestinal tract, tumor and ulcer of the 
small bowel, ulcer of Meckel’s diverticulum, and polypoid le- 
sions of the stomach or intestines. 

In all cases in which acute hemorrhage occurs it is advis- 
able to study the blood in order to eliminate a dyscrasia as the 
cause of the bleeding. Examination of blood smears, which 
must be properly made and stained, is in our opinion the most 
valuable of the available tests and should never be omitted. 


The presence of large numbers of stem cells and immature 
leukocytes in the film of blood immediately establishes the 
diagnosis of acute leukemia, if a leukemoid reaction can be 


excluded; an absence or marked paucity of blood platelets in 
the smear, when the platelet count should be increased, sug- 
gests acute tlirombocytopenic purpura; and an absence of 
pigns of erythrocytic regeneration, associated with low leuko- 
cyte. erythrocyte, and platelet counts, is indicative of acute 
aplastic anemia. Other tests, such as a platelet count and a 
determination of Uie bleeding time, coagulation time clot re 
tracuhty. and prothrombin time, also are of value when the 
piesence of an acute blood dyscrasia is suspected 

The immediate treatment of acute loss of blood consists 
»b\musly m an attempt to control bleedim? anH m . 

roplac. .1,0 dlmi„«l.c.d vota,o of Stitt S.ol t'lT 
i- .ho fluid of choice, tor it not only S 

oi Mood, hut rupplico eroUrroevter hemocioh’ volume 

hh.. 0,1,0. fecorr concerned i„ 
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00 transfusion are signs of a decreased blood volume and 
a rapidly falling erythrocyte count. In emergencies, while 
arrangements are being made to give the patient a transfusion, 
it IS usually advisable to administer physiologic saline solution, 
5 per cent d-glucose solution, or 6 per cent acacia solution, in- 
travenously. A satisfactory solution of acacia can now be ob- 
tained commercially ready for administration. ' 

The quantity of blood and the rate at which it is given 
depend upon the source of the bleeding. In cases of hemor- 
rhagic diathesis, for example, in which there is ubiquitous ooz- 
ing from the mucous membranes and into the skin, the admin- 
istration of 500 c.c. or more of blood may result in a cessation 
of bleeding before the transfusion has been completed. On the 
other hand, in the presence of a bleeding duodenal ulcer, the 
administration of smaller quantities (250 c.c.) of blood, given 
slowly so as not to raise the blood pressure and start the bleed- 
ing again, is a wise procedure. In these cases repeated small 
transfusions may be given or the continuous drip method of 
transfusion may be resorted to, giving 1,000 or even 2,000 c.c. 
in twenty-four hours. In addition to transfusions the admin- 
istration of fluids intravenously, subcutaneously, by proctoc- 
lysis, and, when not contraindicated, by mouth, is advisable. 
During convalescence from acute loss of blood, patients should 
be given diets rich in iron and animal protein to facilitate 
regeneration of hemoglobin and plasma proteins. The admin- 
istration of iron is theoretically of doubtful value in uncorn- 
plicated cases of acute blood loss, but it should be given m 
those cases in which chronic bleeding has occurred prior to the 
acute hemorrhage, for in such cases the body stores of iron 
usually have been depleted. 

Loss of blood in essential hematuria and functional menor- 
rhagia has been very effectively treated by the administration 
of moccasin venom. For details concerning this method^ o. 
treatment the reader is referred to papers by Watkins,"' ^'nt- 
kins and Thompson, and Watkins and Mussey. 

The Hemolytic Ahe.mias 

Increased destruction of blood is evidenced by an increa-.^ 
in the quantity of pigments derived from hemoglobin m t-- 
blood plasma and in the feces, the appearance of these p-s 
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meats in urine, jaundice, and signs in the peripheral blood of 
increased regenerative activity of the bone marrow. Hemo- 
globin may appear unchanged in the urine when the process 0 
hemolvsis is extraordinarily rapid.® Values for hemoglobin and 
erythrocytes fall in proportion to the rate of blood destructiom 
The color index remains at or near unity. The leukocytes and 
blood platelets usually are increased in number. Examination 
of stained blood films discloses large numbers of reticulated 
erjdhrocytes, polychromatophilia, anisocytosis, nucleated eryth- 
rocytes, and, more rarely, younger forms of the erythrocytic 
series. Leukemoid reactions of the myelogenous ty^ie are not 
uncommon. 

Episodes of markedly increased blood destruction are 
known clinically as “crises.” The severity of the process of 
hemoWsis is subject to wide fluctuation in different cases, being 
dependent on constitutional as well as etiologic factors. It is 
not rare, however, to see patients who have become critically 
ill in the course of from twenty-four to seventy-two hours. 
The treatment in such cases must be prompt and must be 
based primarily on a knowledge of etiology. Increased hem- 
olysis may be due to extrinsic or intrinsic factors; 

Hemolytic Anemias due to Extrinsic Factors. — 1. In- 
jcciiov . — Increased destruction of blood is not uncommon in 
infections of various kinds but it is usually of minor signifi- 
cance. It is more marked in those instances in which the blood 
stream is invaded, as in septicemia due to the hemolytic strep- 
tococcus for example. Hemolytic anemia of severe degree 
may develop rapidly in the presence of infection due to Bacil- 
lus welchii. In these instances, however, the anemia is of 
minor importance when compared with the infection with 
which it is^ associated, and rarely is the anemia itself severe 
enough seriously to endanger life. 

In malaria, increased hemolysis occurs but the anemia that 
ckmelops ordinarily is not severe. ^lore rarely, and especially 
m blackwatcr fever, crises may occur, sometimes being so se- 
vere as m cause hemoglobinuria. ° 

Ranonella bacilliformis infection, in man known as “Orova 
lexer and rcporied dnefly m western South America i ^ 
ncnm imecuous ^'-ase^mHen^ by an extremely ’severe 

sr. Spontaneous re 


■Ixaic anemia, leukocytosis, and feve 
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covery, despite the severity of the hemolytic process, is the 
rule. Clinically the picture is similar to that of the acute 
hemolytic anemia of Lederer. 

2. Chemicals and Drugs. — A. large number of chemical 
substances cause excessive destruction of erythrocytes; these 
are principally occupational hazards. Such substances include 
phenylhydrazine, aniline, nitrobenzol, trinitrotoluol, potassium 
chlorate, and a host of others. 

Recently, reports have appeared in the literature of the 
development of acute hemolytic anemia in patients who have 
been given the drug sulfanilamide. Recovery in each instance 
promptly followed withdrawal of the drug, although in sonic 
cases transfusions also were given to expedite recovery. Har- 
vey and Janeway have called attention to the resemblance o 
this type of anemia to the hemolytic crises produced by p ^ 
nylhydrazine. They advocated the taking of blood counts o 
patients receiving large doses of sulfanilamide throughout 
period of treatment and prompt withdrawal of the drug m > 


event that anemia develops. . 

3. Allergy.— That allergy may be a factor in the ^I'sau 
of increased destruction of blood now seems to be de ini 

established, and this is typified by favism.“’|'’’^‘’ ^t,''*^'”-elops 
acute hemolytic anemia with hemoglobinuria 
following ingestion of the bean, Vicia Java, or in a a ’ 
pollen from the plant in blossom. It occurs m a sma p ^ 
tion of the population in regions where the Vicia 
chiefly in southern Italy, Sicily and Sardinia, so a 
have been reported in Germany, but as far as we a 
only two case reports have appeared in the t,.,i 

ture; McCrae, however, has stated that several “ 
cases have come to his attention. The hemoytic r 
thought by some to represent a hypersensitivenes= ^ , 

tein in the bean, the various manifestations being 


anaphylaxis. , Uf-rnolvti- 

The condition must be differentiated from other ^ 

anemias severe enough to cause hemoglobinuria. ^ 
paroxj'smal hemoglobinuria, and Lederer = anem ^ 
there is a history^ of ingestion of the fava 
history^ of recurrent attacks of jaundice and icver- 
the diagnosis is not difficult. 
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The most important single item in the treatment of hemo- 
lytic anemias due to extrinsic factors is removal 0 t le 
of increased hemolysis. In most instances the cause 0 ^ e 
destruction of blood can be readily determined and, after Mit 
drawal of the harmful agent, recovery is spontaneous. How- 
ever, transfusions may tide the patient over the period of the 
crisis and prevent his dydng of severe anemia until the defense 
forces of his body have been mobilized. During recovery the 
administration of a diet rich in animal protein, vitamins, and 
iron is ad\dsable though not essential. 

In favism the therapeutic measures usually recommended 
consist of epinephrine for the early' manifestations of shock, 
and blood transfusions for the anemia. The blood count, of 
course, should be followed closely until the hemoglobinuria 
disappears and the values for hemoglobin and erythrocy'tes 
begin to rise. A high mtamin diet and the administration of 
iron also may be helpful during the recovery phase. Once the 
relationship of the hemolytic process to the Vicia bean is estab- 
lished, the patient should be warned to eliminate the bean from 
his diet and to avoid the plant in blossom. 

Hemolytic Anemias due to Intrinsic Factors. — l. Acute 
Hemolytic Anemia . — ^This is a type of anemia, first described 
as a separate entity by' Lederer^'"'^® in 1925, which affects both 


sexes and occurs most commonly in from the second to the 
fourth decade of life, although it may develop at any age. The 
occurrence of this tyipe of anemia is common enough to war- 
rant detailed description. The cause of the condition is un- 
known. Lederer thought that the etiologic agent most likely 
was infectious, but blood cultures and tissue cultures taken at 


necropsy have been sterile. The ery'throcytes should be exam- 
ined for inclusions because of similarity to Bartonella infection. 

The disease is characterized by an acute onset with chills 
fever, headache, gastro-intestinal symptoms (anorexia, vomit- 
mg. diarrheal, weakness, and rapidly developing pallor and 
.jaundice. .Abdominal pain may be present, and one case has 
been reported m which the location and severity of the nain 
Mniulated appendicitis (Parkes-Weber). Severe nrostrmr 
occurs; mental confusion, coma, and even nnrai ^ 
velep. Hematuria, hemoglobinuria hemateme^'^'^ 
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in severe cases. The spleen and liver may or may not be 
enlarged. 

The blood picture is characterized by a rapid fall in the 
values for erythrocytes and hemoglobin, the former often drop- 
ping below 1,000,000 cells per cubic millimeter within a few 
days. There is a tendency to macrocytosis, although micro- 
cytes may be present. The color index usually remains about 
1. Regeneration of erythrocytes is greatly increased, large 
numbers of reticulated and nucleated erythrocytes appearing 
in the peripheral blood. There is usually an associated leuko- 
cytosis, which not infrequently is quite high, and a leukemoi 
reaction of the myelogenous type may be observed. Leu'o- 
cyte counts should be corrected so that the large number o 
nucleated erythrocytes in the circulation are not include m 
the leukocyte counts or leukemia may be suspected. Some 
times, the leukocyte count may not be elevated, and in rare 
instances leukopenia has been observed. The blood p j 
are normal. The fragility of erythrocytes in h;^otonic sa^ 
solution usually is normal, but instances of a slight ' 
in fragility in the active phase of the anemia have een 
ported. The van den Bergh reaction is indirect an 
amount of bilirubin in the serum is increased. Increase ‘ _ 
tities of urobilin are found in the feces and urine. ^ _ 

globinuria has been observed in some cases. The 
in untreated cases of acute hemolytic anemia of t e ^ 
type may be grave, and recognition of the condition 
fore most important. In cases in which treatmen is 
out the prognosis is favorable. , ^ 

Treatment consists solely of blood transfusions, a ^ 
should be continued until the hemolytic procep 
infrequently the response to a single transfusion is 
and is followed by the patient’s complete 
therapy has been employed, but its value as a 
agent in this disease has not been established. 

2. FamiUal Hemolytic Familial hemolvt ^ 

is a disease which fundamentally is characterize ^ 
tutional abnormalities of the erj'throcv-tes, 
crocA'tosis and an increased fragility in 
tion.' These specific characteristics of the er>- hroQ 
present at birth and continue throughout life, e%cn ^ 
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nectomy. This abnormality exists in a latent as well as in an 
active form. In the latent form tliere are physical abnormal- 
ities in the erythrocjh^es but no significant alteration in the 
rate of blood destruction. In tlie active form, increased hem- 
olysis occurs, and this is subject to wide fluctuations. Cases 
are encountered in which the attacks of jaundice are of short 
duration and tlie anemia mild; in other cases “crises” develop 
with alarming rapidity in patients previously showing only 
mild degrees of increased hemolysis; in still other cases the 
jaundice may be persistent and the anemia severe for long 
periods of time. Cases falling into the last two groups obvi- 
ously constitute emergencies, although tliey seldom end dis- 
astrously. 

Crises may develop spontaneously or be precipitated by va- 
rious factors such as infection, overexertion, exposure to cold, 
or increased altitude. The onset is characterized by rapidly 
increasing icterus, nausea, vomiting, and fever. Leukocytosis 
and severe anemia develop and bile pigments appear in the 
urine. Though alarming, the attack seldom is fatal; as recov- 
ery takes place the values for erythrocytes and hemoglobin rise 
almost as rapidly as they fell at the onset of the crisis. 

The spleen is enlarged in almost all cases. During a crisis 
it may enlarge rapidly and the patient may complain of pain 
in the left upper quadrant. As the attack subsides, the spleen 
diminishes in size and may even recede temporarily behind the 
costal margin. 


Examination of the peripheral blood discloses those fea- 
tures characteristic of an overactive bone marrow. The eryth- 
rocyte count rarely falls below 2,000,000 cells per cubic milli- 
meter except during crises, when it may fall below 1,000,000; 
during remissions it may become normal. The reticulated 
eryilirocx'tes almost invariably are increased and may reach 
very high levels. The values for leukocytes and blood plate- 
lets usually are elevated in Uie presence of increased hemolysis 
In the average case examination of blood films discloses 
marked amsocytosis, the majority of ery^throcytes being spher- 
ual microcytes which stain more deeply than the larger cells 
1 he remainder of the erythrocytes may be normal in size or 
r.ig.u y larger than normal; Uiey usually show polychromato- 
considerable nucleation, especially when destruc- 
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tion of blood is going on at an increased rate. Haden and 
others have shown that the mean diameter of the erythrocytes 
in this disease is less than normal, the calculated thickness 
greater than normal, and the mean corpuscular volume normal 
or increased. The blood volume is normal (Giffin and Brown). 
The fragility of the erythrocytes to hypotonic salt solution is 
increased. The value for serum bilirubin is above normal and 
the van den Bergh reaction is indirect. A history of jaundice, 
anemia, or splenomegaly in other members of the family is of 
considerable diagnostic importance. 

In familial hemolytic icterus the abnormally fragile eryth- 
rocytes are destroyed at an increased rate, principally in the 
spleen. Except in rare instances splenectomy results in cessa- 
tion of the hemolytic process. Splenectomy, even for patients 
in the latent stage of the disease, probably is justified in view 
of the risk these individuals run of getting into difficulty later 
in life. Doan, Curtis, and Wiseman^’ ^ recently have demon- 
strated that splenectomy can be successfully performed during 
a hemolytic crisis. According to the older teachings, splenec- 
tomy was thought to be contraindicated during a hemolytic 
crisis and transfusions were resorted to when the anemia was 
severe; however, preoperative transfusions are likely to be 
followed by severe reactions in hemolytic icterus. Death dur- 
ing a crisis is not common but does occur. Doan and his asso- 
ciates, however, have found that there is an immediate increase 
of 500,000 erythrocytes per cubic millimeter following re- 
moval of the spleen, the patient in a sense transfusing himself. 
They therefore claimed that delay was unnecessary and that 
splenectomj" during a crisis might be a life-saving measure. 
Our recent experience leads us to agree with these conclusions, 
but we feel that, in severe crises, it is important to give trans- 
fusions immediately after splenectomy. 

3. Sickle Cell Anemia . — This is a form of hemolytic ane- 
mia which in many respects ( familial incidence, constitution- 
ally abnormal erythrocytes, tendency to remissions, and re- 
lapses) resembles familial hemolytic icterus.^'' It is present 
almost e.xclusively in Negroes and is transmitted as a men- 
delian dominant. It occurs mainly in the fir^t two decades of 
life, verj- rarely after the age of thirt}', and shov.-s no e-entia! 
sex preference. 
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Like familial “tlTv^S for 'hemoglobin and 

forms. In the active fairly constant 

erythrocytes, although ^ broken by crises of heniol- 

levels whidi from time to i characteristics of the 

ysis. In the latent forrn P increase in blood 

erythrocytes are * Negroes show the sickling 

destruction. About 7 per t of these does 

phenomenon, but in only a sma y y 

anemia develop. ^kea'^e freauently complain 

Individuals suffermg ^a Jote s^pfoms sugges- 
of episodes of weakness, fa g . ^ 

live of anemia; J “togel simulate various acute ab- 

abdoimnal P^l” „ay occur. Stiffness and ach- 

dommal J°”d1oints are not infrequently espe- 

mg pains m the muscles an 3 Phvsical examination 

rienced and leg ulcers are ' rp-Lp snleen is palpa- 

rr^^LS'oTr ‘I^craUaSty 

'°“ood"plcL U *aSrU& The erythrocytes pos- 
sess a marked tendency to assume abnormal ^ 

oblong, spindle, and crescent or sickle-shaped cells may 
observed. When the degree of anemia is miW, sickle-shape 
er^throcvtes may be sparse in fixed smears. The phenomenon 
of dckhng is increased in the absence of oxygen and can be 
readilv demonstrated in sealed cover-slip or hanging-drpp 
preparations of fresh blood. The blood picture otherwise 
-how^ tho^^e features characteristic of increased hemolysis and 
an increased demand upon the bone marrow. The occurrence 
of hemolytic anemia in a Negro should immediately suggest 
the possibilitv of sickle cell anemia. 

There is* no specific treatment for this disease. During 
criscf- it mav be necessary to resort to transfusions. Splenec- 
lomv has been performed in a limited number of cases of this 
disease but tlie value of the procedure has not been firmly 


i siablished. Haden and Evans reviewed the literature and 
fobsir\'ed that those patients whose spleens were found to be 
b.i cc at the time of removal received the greatest benefit from 
t’-.f operation. Since the disease is a hemolytic disorder, they 
felt that splenectomy is indicated when the spleen is enlarged. 
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subject. Three types j a detailed account of the 

recur in paroxysms as a resurj-7 '’™“*'»Wnuria which 
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in this category because ^1^°® “““ ”« “»”« 
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binuria, regardiess of cLe 

anuria, and thrombose fn J- anemia, oliguria or 

The onset of a paroxysm vascular tree, 

aching pains, abdominal rm^ ^ characterized by generalized 

lowed by a severe chill and fe"^e? fol- 

present the yan den Bervh ‘ occur; when 

cases in which it mav bpm indirect except in severe 

in the urine. The number^Tf excreted 

blood falls at the onset of thp platelets in the 

Regeneration of the ervthmr increase, 

prolonged hemolvsis THp ^ except in cases of 

be observed in the b'lnnH regeneration may 

paroxysms. The urine during the 

oxyhemoglobin and mpth ^ paroxysm contains 

ments derived from P'g- 

granular and red cell cSts^ ° De’aft^“"’^"’i 

hemoglobin in thp r,i Death is said to occur if the free 

hand, paroxysms ma/be so^S'^thltThe Ik' 
constitutional symptLs ^ 

uria’Ms^n ^neral “paro.xysmal hemoglobin- 

binuria: Sle^S’^lTy'^I^-s^d bT T 

the qualifying adjective rince “roIrP’'''?^ 

from the “m-frrb” J « ° hemoglobinuria diliers 

:rom me march and “nocturnal" forms. Paroxysmal cold 

hemoglobinuria occurs in individuals in whom evidence o 
sjphilis almost always can be demonstrated; it is due to sensi- 
tization of the erythroejnes to hemolysins in the circula'ting 
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blood which under special circumstances, and especially after 
exposure to cold, results in destruction of erythrocytes with 
the consequent excretion of hemoglobin and its derivatives in 
the urine. The attacks can be induced by immersing the 
hands or feet in ice water for from ten to twenty minutes, and 
this procedure is the basis for the Rosenbach and Ehrlich tests. 
The Wassermann test is said to be positive in about 90 per 
cent of the cases. A positive Donath-Landsteiner reaction is 
diagnostic. Antisjqihilitic treatment in most cases is followed 
by the disappearance of the paroxysms. 

Paroxysmal mardi hemoglobinuria®^ differs from paroxys- 
mal cold hemoglobinuria in that the former bears no relation- 
ship to sjqihilis, exposure to cold, or to the presence of the 
autohemolysin of Donatli and Landsteiner. The sole causative 
agent of the paroxj'sms of hemolysis seems to be exertion. It 
is a relatively harmless abnormality and may disappear in 
adult life. There is no specific treatment other than avoidance 
of strenuous exercise. 

The third form of paroxysmal hemoglobinuria is the noc- 
turnal variety which is associated ivith a chronic hemolytic 
anemia.^® It occurs more frequently in males than in females, 
the first symptoms usually appearing in the third or fourth 
decade of life. The disease usually begins insidiously with the 
development of a hemolytic anemia, which, when fully estab- 
lished, is characterized by paroxysms of hemoglobinuria and 
the persistence of increasing blood destruction and anemia be- 
tween the attacks. The paroxysms commonly occur at night. 
When the attack is mild, the urine voided during the day may 
be free of hemoglobin; when severe, the hemoglobinuria may 
last days or weeks but is usually more intense at night. The 
cause of tlie paroxysms is unknown. The mean corpuscular 
volume of the erj^throcytes is within normal limits, spheromi- 
crocytosis is absent, and the fragility is normal 'or slightly 
increased : the condition can thus be differentiated readily from 
the crisis of familial hemolytic icterus. 


There is no specific treatment for this nocturnal form of 
paroxysmal hemoglobinuria. The patient may live for many 
years with the malady. Splenectomy has been performed but 
R IS an extremely hazardous procedure and does not result in 
cure. Transfusions are generally foUowed by untoward reac- 
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tions and they may precipitate attacks of hemoglobinuria; 
they are definitely contraindicated when tlie anemia becomes 
profound. In severe paroxysms, when the values for hemo- 
globin and the erythrocyte count drop to alarmingly low levels 
and the condition of the patient becomes critical, the admin- 
istration of acacia solution intravenously is advisable to help 
maintain blood volume. Between attacks of hemoglobinuria 
and during recovery from a paroxysm the anemia should be 
treated by the use of such measures as adequate diet, admin- 
istration of preparations of iron by mouth, and intramuscular 
injections of liver extract. 

5. Indeterminate Hemolytic Crises. — There is one very 
rare type of hemolytic anemia which is not related to any of 
the previously mentioned hemolytic diseases, and this is known 
as “acute hemolytic crisis.”"*’ The etiology is unknown but 
the precipitating factor is a blood transfusion, given usually 
for the control of hemorrhage, anemia, infection, or some other 
condition unrelated to a primary blood dyscrasia. In our expe- 
rience this condition has occurred only in recipients with a 
blood grouping of 2A and has been independent of the group 
of donor, whether group 2A or 40. In no case has there 
been any evidence of hemolytic anemia before precipitation 
of the crisis and, after recovery, all tests of the blood have 
been normal. The typical findings are the occurrence of jaun- 
dice, a progressive and rapidly developing anemia, and leuko- 
cytosis with a leukemoid reaction; in severe cases this reaction 
is so marked that it may be confused with acute myelogenous 
leukemia. A marked increase in the regeneration of erythro- 
cytes, spherical microcytosis, and rapid enlargement of spleen , 
and liver are present. In one case four transfusions were 
given before the condition was recognized, the transfusions 
being given for postoperative oozing from the nasal septum. 
The initial blood count showed 70 per cent hemoglobin and 

4.480.000 erythrocytes and 7,900 leukocytes per cubic milli- 
meter. Following each transfusion there was increased jaun- 
dice and hemolysis, so that after the fourth transfusion, the 
liver was enlarged below the navel and the spleen reached to the 
pelvic brim. A blood count revealed 12 per cent hemoglobin, 

450.000 erythrocj'tes, and 78,000 leukocytes. Fragility of the 
erx'throcytes was increased. After recover^' the blood returned 
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to normal, the spleen and liver were not palpable, and a fragil- 
ity test was normal. There has been no recurrence. 

Treatment of this condition obviously lies in its early recog- 
nition and in distinguishing it from an acute crisis of congen- 
ital icterus, in tiie administration of fluids intravenously, and 
in avoidance of transfusions. In severe crises splenectomy 
may be advisable, but in our experience the patients have re- 
covered without operation. 


Acute Aplastic Anemia 


This is an idiopathic disease whicli is cliaracterized by pro- 
gressive anemia, leukopenia, and thrombocytopenia and which 
progresses to a fatal termination in a few weeks or months. 
Studies of the bone marrow after biopsy or at necropsy in some 
cases show atrophy of the hematopoietic areas and their re- 
placement with fatty and gelatinous connective tissue, in other 
cases hyperplasia of the red marrow. In cases in which a 
hj^erplastic marrow is found it is assumed that the end stages 
of cell maturation have been arrested and that immature cells 
are not being released into the circulation. 

The disease occurs mainly in young adults between the ages 
of fifteen and thirty and it affects females more frequently 
than males. The symptoms at first are mainly those of anemia. 
Later in the course of the disease infections are common; these 
develop as the granulocytes disappear from the blood stream. 


When the platelets fall to low levels, hemorrhages occur. Ex- 
amination of blood smears fails to disclose signs of erythrocytic 
regeneration. The erythrocytes are practically normal in ap- 
pearance. The reticulated erythrocyte counts are usually at a 
low normal but may in some cases be slightly increased. 
.\plastic anemia should not be confused with agranulocytosis 
for, in the latter, there is no anemia. Likewise, the leukopenia 
and the lack of regeneration of erythrocytes differentiates this 
condition from thrombocytopenic purpura. In doubtful cases 
biopsy of bone marrow may be of value in establishing the 
diagnosis, although the utilization of this procedure rarely 
should be necessary. There is no specific treatment for aplas- 
tic anemia. Blood transfusions are only of temporary benefit 
for the disease ultimately is fatal. They may, however, con- 
sider.ably prolong life. 
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Pernicious Anemia 

Emergencies rarely are encountered nowadays in cases of 
pernicious anemia because the disease generally is recognized 
early and effective treatment is instituted before the anemia 
becomes profound. Only occasionally does the physician see 
patients whose erythrocyte count is near or below 1,000,000 
per cubic millimeter. The adjustment to the anemia and the 
endurance which some of these patients exhibit is often phe- 
nomenal. Recently a patient walked into the office who had 
an erythrocyte count of 700,000 per cubic millimeter. 

As a general rule it is advisable to hospitalize all patients 
with pernicious anemia whose erythrocyte count is less than 
1,500,000 per cubic millimeter before instituting liver therapy. 
During the first two or three days after beginning the admin- 
istration of liver extract the erythrocyte count will drop fre- 
quently by 200,000 to 400,000. Whether this is due to a 
shift in fluid balance between the tissue spaces and blood 
stream, resulting in hemodilution, has not been determined. 
The drop in erythrocytes, however, may be sufficient to pro- 
duce signs of collapse and impending death from anemia. 
Erythrocyte counts should be made daily after treatment has 
been begun and should be continued until the level of erythro- 
cytes begins to rise. While transfusions are not ordinarily 
necessary in the treatment of pernicious anemia, they should 
be given immediately in all cases in which the erythrocyte level 
drops to critically low levels and signs of insufficient oxygen 
carriage appear. The administration of transfusions to these 
patients is not without danger for untoward reactions or pul- 
monary edema may develop. There is less likelihood of com- 
plications arising, however, if the blood is kept warm and given 
slowly; not more than 300 c.c. should be given at one time. 
The administration of a small amount of blood may result in 
marked improvement. When necessary, a second small trans- 
fusion maybe given within a few hours. If signs of circulator}' 
failure develop, cardiac stimulants and epinephrine should be 
administered. 

'WTien patients i\'ith pernicious anemia are in a severe re- 
lapse, it is adv'isable to administer liv’er extract parenterall} 
in large doses when the treatment is first instituted. It is our 
custom at the Clinic to administer an initial dose several timci 
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that known to induce a maximal response in the reticulated 
erythrocjdes, for it has been our experience that recovep^ is 
more prompt in these cases than in those in which smaller do=e& 
of liver extract have been given parenterally or in which oral 
therapy has been employed. 


POLYCYTHEMIA VERA 


In cases of polycythemia vera emergencies occasionally 
arise which may be dependent upon the disease itself or the 
result of poorly controlled or too vigorous treatment. Cerebral 
manifestations of syncope, disorientation, deterioration, or 
acute mania may result from impaired cerebral circulation. 
Thrombosis of vessels may occur in any location, resulting in 
findings indicative of cerebral accidents, acute abdominal con- 
ditions, coronary occlusion, or gangrene. 

Polycythemia vera is characterized by an erythrocyte 
count of 6,000,000 to 9,000,000 per cubic millimeter or more, 
a definitely increased blood viscosity, an increased hematocrit 
percentage, and an increased whole blood volume. In the 
preparation of blood smears the cells spread poorly because of 
the high viscosity; this, together with evidence of increased 
regeneration of erythrocytes, may aid in the diagnosis. Myel- 
oid immaturity may be present, even to the degree which 
might suggest leukemia. Physical examination usually dis- 
closes the characteristic plethoric appearance, with erythrosis 
and splenomegaly. Engorged retinal vessels are present. Rel- 
ative polycythemia of congestive heart failure, emphysema, 
and related conditions are differentiated by identification of 
the underlying disease and the presence of a normal or only 
slightly increased blood volume. 


In addition to SiTnptomatic treatment for the local emer- 
pncy, immediate treatment of the polycythemia should be 
instituted. Emergency treatment consists primarily in repeated 
phlebotomy to lower the volume and viscosity. An occasional 
patient has to be bled of a Uter or more at the onset of the 
emergency treatment; 500 c.c. of blood should then be re- 
moved every second or third day until the hematocrit reading 
readies a normal level. PhenyUiydrazine therapy should then 
be instituted. It has been found that thrombosis is much more 
hkdy to occur if phenylhydrazine is used before the hematocrit 
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ACUTE LEUKEMIA 

patient' S'a’’S!^'iHT “"'''“"‘“S the physician ,vho sees a 
and with hemorrha*.'^ P''08‘'assing anemia, weakness, fever, 
acute leukemia is ibat of diagnosis since 

topem-c Duror; """'l and acute thrombocy- 

no^known sneSfi indistinguishable clinically. There is 

aplasdc an mTa K acute leukemia or for acute 

Denic nurnfjra ’ ^^^Jbe patient with essential thrombocyto- 
him wftn . permanently benefited by supporting 

remission ^ orming splenectomy during the subsequent 

leukocyte count is not always essential to the 
of leukemia; one of us=^^ previously reported that 
. cp, ^ ^ cent of the cases of acute leukemia seen 

rLf bad total leukocyte 

^ P ess than 10,000 per cubic millimeter. It is the 
qua itative rather than the quantitative picture that is im- 
portant. Morphologically the finding of large numbers of 
immature leukocytes with a high proportion of “stem cells’’ 
(mj^loblasts) in stained films of blood establishes the diagnosis. 

• oasis of the morphologic characteristics of the cells 

in the blood, the leukemias may be divided into the lymphatic, 
myelogenous, monucj-tic, and reticulo-endothelial varieties. In 
t e last named, termed “acute leukemic reticulo-endotheliosis, ” 
cells of reticulo-endothelial origin which are more primitive 
than stem cells are obseiwed in the circulating blood. .Acute 
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portance. _ . ;„„«r;able accompaniment of acute 

The anemia which is an normochromic, except in 

leukemia usually is normo y , bromasia may be ob- 
late stages of the disease when Wc^ erythrocytes 

served. Not 7 - creased regeneration of the eryth- 

may be present. ^^^tooenia, prolonged bleeding 


may be present. ^'°ns o prolonged bleeding 

rocytes are the rule. Th ^nd prolonged clot retraction 
time, normal coagulation > also are common to 

are found in most cases, ^cute aplastic anemia, 

essential thrombocytopen p P j^hcult if a few facts are 

kept in mind. In in the leukocyte count as 

palpable, there .sap platelets, and an 

well as in the ip„V:ocvtes and of signs of increased regen- 

absence of immature leu y blood. Moreover, 

eration of erythrocytes i P ^ ^be derived from transfu- 

lTs'^r?el\urnorobserved as a rule in cases of acute leu- 
kemia In essential thrombocytopenic purpura, there is often 
a Sstory of remissions and relapses, a slight to moderate leu- 
kocvtosL during exacerbations when hemorrhagic phenomena 
are'pre-.ent, absence of splenomegaly, and absence of young 
leukocvtes in tlie circulating blood. Occasionally one en- 
counters cases of acute thrombocytopenic purpura with severe 
hemorrhagic manifestations in which small numbers of imma- 
ture leukocvtes and even myeloblasts are present in the blood; 
ihe'^e disappear as the patient recovers from the exacerbation. 
Such leukeinoid reactions enhance the difficulties of diagnosis, 
bince the picture may be confused with that of leukemia. 
However, in acute leukemia, the percentage of young forms, 
and particularly stem cells, is much greater than that observed 
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in most leukemoid reactions and this difference is usually suf- 
ficient for one to interpret the morphologic picture correctly. 

The treatment of the acute leukemias is at best palliative 
and consists principally in the administration of transfusions. 
Exposure to roentgen rays and radium is contraindicated, for 
this usually aggravates the anemia and hemorrhagic features 
and may cause more marked immaturity of the leukocytes and 
more infiltration of the bone marrow and other hematopoietic 
organs 

GRANULOCYTOPENIA 

Granulocytopenia immediately constitutes an emergency, 
whether in the early stage of fatigue or in the late septic stage. 
If the blood smear reveals a state of absolute granulocyto- 
penia, death usually ensues within seven days unless granulo- 
poiesis recurs. 

Granulocytopenia may be classified as primary or secon- 
dary. Reported pathologic studies of the bone marrow show 
that either the production of all granulocytic elements has 
ceased, leaving a bone marrow devoid of these cells, or that 
there has developed a hyperplastic marrow filled with young 
cells unable to mature as functional elements of defense. This 
latter condition of the granulocytes is analogous to that of the 
erythrocytes in pernicious anemia. Secondary granulocyto- 
penia differs from the primary form only in its mode of pro- 
duction; it carries essentially the same prognosis. Certainly if 
the condition can be diagnosed as secondary and the cause 
removed, the prognosis should be better, but when seen in late 
stages and when secondary invaders cause rapid dissolution, 
the removal of the etiologic agent is but a gesture. Careful 
inquiry concerning the use of drugs, especially amidopyrine, 
the barbiturates,'® or their many combinations and, more re- 
cently, sulfanilamide, is important. 

It is a common observation that there is a failure of bone 
marrow in certain virulent or overwhelming infections, but 
such a failure should be recognized as part of the clinical pic- 
ture resulting from widespread sepsis and not as a selective 
granulocytopenic episode. It is known that the to.xins of some 
organisms do depress granulopoiesis, and there may be occa- 
sional cases in which true secondarj' agranulocj'tosis develops 
on this basis. 
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GoKreSygWc care of lesions, and protecUon iron, 
new infections are the important features of treatment. Re 
Zvi of all drugs to which the attack may be secondary is 
nece-arv. Transfusions are almost universally resorted to in 
aiding bodily defense, but there is some evidence that this 
procedure may retard the bone marrow response by artificially 
meeting the demands thrown upon it. One-twentieth erythema 
do^e^ of roentgen ravs over the bones for a stimulatmg effect 
have not been successful and most authors are of the opinion 
that <^uch doses are depressing or destructive. Liver extract 
has been used with variable reports of success or failure; it 
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evidently lacks the specific effect on granulopoiesis that it has 
on erythropoiesis. 

Of the specific stimulants to granulopoiesis there are two 
which have both clinical success and experimental results to 
warrant their use, namely, pentnucleotide and yellow bone 
marrow. Jackson and Parker claimed to have reduced the 
mortality in this disease with pentnucleotide and advocate its 
administration in the average case as follows: 10 c.c. is given 
intramuscularly two or three times a day until the leukocyte 
count definitely rises and young neutrophils appear; 10 c.c. is 
then given daily until the leukocyte count has been normal 
for several days. In extremely severe cases especially with 
a leukocyte count below 1,000 per cubic millimeter, larger 
doses of 40 or SO c.c. are given daily; part of this may be 
administered intravenously by means of the slow drip method, 
using a dilution of 20 c.c. of pentnucleotide in 1,000 c.c. of 
physiologic saline solution. Jackson and Parker warned 
against giving this drug in cases in which there was a history 
of possible anaphylaxis or in the presence of severe cardiac 
damage. Most patients complain of considerable pain at the 
site of injection, and this is the greatest objection to the 

treatment. . 

Two of us®'^^ have used yellow bone marrow extract with 
very gratifying results, having obtained a favorable clinical 
and hematologic response in all cases in which adequate 
amounts could be given and in which hopeless complications 
were absent. The preparation used was a concentrate prepared 
from the yellow marrow of cattle. It is supplied in 3M;-g>'uin 
(0.22 gm.) capsules for oral administration and 50 to 200 cap- 
sules are given daily until a response is evidenced by mono- 
cytosis followed by the appearance of young granulocyte^. 
The dose is then reduced to 25 capsules a day until the eu 
kocyte count is normal. After the count is at a norma eve , 
10 capsules a day are given as a maintenance dose for sev 


eral weeks. . • 

Not infrequently patients are seen for the first tiine m 

late stages of the disease, when ulceration and necro^i^^ 0 ^ c 

pharvmgeal mucous membrane may be so severe that 
fn- is e.xtremely painful. The difficulty of administering bon. 
marrow extract in capsule form to these patients is obvioJ.- 
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In such cases a nasal catheter should be passed into the stom- 
ach and the extract administered through it in liquid form. 

In order to obtain a liquid form of the extract, the proper 
number of capsules should be heated in a water bath until they 
dissolve. Fragments of capsules which do not dissolve should 
be forced through the catheter mth a syringe. Large doses of 
the extract may be given in this way, the catlieter being left in 
place until granulopoiesis is well under way and the lesions in 
the throat are beginning to heal. Nourishment may also be 
given through the catheter. 

Recently, Marberg and Wiles made a preliminary' report 
on twenty patients who were treated with their concentrated 
yellow bone marrow extract which was dissolved in a bland oil 
for oral administration. In only' fourteen cases was a satis- 
factory' diagnosis of granulocytopenia made and of the fourteen 
patients, only one showed an unsatisfactory response; in this 
case the condition was complicated by diabetes and appen- 
dicitis. 

From this it is evident that granulocytopenia is not as 
hopeless a condition as w’as formerly believed and that some 
progress has been made in developing a specific type of treat- 
ment. It must be stressed, however, that early diagnosis w'ith 
prompt institution of treatment probably means the difference 
between success and failure in the handling of these cases. 


HEMORRHAGIC PURPURA 

This disease gives rise to hematologic emergencies by hem- 
orrhage, which in turn is dependent chiefly upon an inadequate 
number of blood platelets for proper clot formation. A paucity 
of platelets in the peripheral blood may be secondary to infec- 
Uon, tomns, drugs, or other agents, or it may be primary or 
idiopathic. Current medical opinion regarding the pathologic 
physiology of primary' thrombocy'topenic purpura is divided- 
many authorities credit the bone marrow with normal platelet 
production and incriminate the spleen as a selective destruc- 
tive organ, whereas others believe that platelet production is 
depressed in tiie bone marrow, probably by splenic influence 
in this connection recent ob5er%-ations bv Troland and Lee 
arc apparently miportant. 

v.’iu :j— 50 
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Hemorrhagic purpura is primarily a disease of exacerba- 
tions and remissions, and even very severe acute cases may 
suddenly go into a spontaneous remission; conversely, the 
mildest chronic type may have severe hemorrhagic episodes 
demanding emergency treatment. Hemorrhage may vary from 
scattered petechiae in the relatively benign, chronic case to the 
acute case with severe exsanguinating hemorrhage from any 
part of the body. Cerebral hemorrhage is often terminal and 
its appearance is always ominous. 

The hematologic findings, in addition to the evidence of 
hemorrhage and capillary permeability, are prolonged bleeding 
time, normal coagulation time, prolonged or absent retraction 
of clot, and decreased or absent platelets on repeated counts. 
In addition, there is evidence of an active bone marrow with 
polychromatophilia and anisocytosis, especially if hemorrhage 
has been at all prominent; unless there is a leukemoid reaction 
accompanying a massive loss of blood, there should be little or 
no immaturity of the leukocytes. The spleen may or may not 
be palpable. 

This condition must be primarily differentiated from hem- 
ophilia, acute or leukopenic leukemia, and from aplastic 
anemia. Purpura fulminans, bacterial endocarditis, allergic 
purpura, and scurvy must also be considered. Most confusing 
are the little understood “familial bleeders” who have normal 
platelet counts but a prolonged bleeding time or who have nor- 
mal platelets and prolonged or absent clot retraction. Very 
careful study should precede the acceptance of a diagnosis of 
essential thrombocytopenic purpura since splenectomy, which 
is usually beneficial in this condition, may precipitate a rapidly 
fatal reaction if the case is one of leukemia. 

Treatment may be medical, or medical and surgical, each 
case demanding individualization of treatment based upon the 
response and the immediate needs. In spite of the availabilitv 
of splenectomy and its reputed success in the management o 
the disease, experience has shown it not to be universally ap- 
plicable or completely successful. It has been found that 
patients in severe exacerbations of chronic purpura who do no! 
respond to medical management seldom do well following 

splenectomy. _ .. 

The prognostic moccasin venom reaction of Peck and ni- 
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to medical treatment. ^.^Pf^^^_„„ement, and a changing re- 
to gauge the cliScal changes in the patient 
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gives the physician hemorrhage increasing blood 
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tion as frequently as necessary. The use ot 

'“"The'efficacy of moccasin venom has not yet been clearly 

demonstrated in the treatment 

have been discussed by Peck and his coworkers. 

One“ us' had dLified cases of thrombocytopemc pur- 
pura itjont and recurrent and has discussed 4e mdrca- 
tions for therapy in the acute phases of_ each type. The recur 
rent type seen in acute exacerbation is most hazardous, an 
during an exacerbation, every opportunity should be gwen by 
medical treatment to induce some indication of remission be- 
fore splenectomy. If the response to medical treatment is not 
satisfactory, the hope of beneficial results from splenectomy 
is not great. The postoperative course of such patients is 
usually stormy and the mortality high. If, however, the re- 
sponse to medical treatment is good, splenectomy should not 
be delaved too long as cerebral hemorrhage may intervene. 


HEMOPHILIA 

Hemophilia is usually readily diagnosed by the character- 
istic family history of hemorrhagic tendency confined to the 
male, and transmitted by the female members of the family; 
evidence or a history of frequent joint hemorrhages; and pro- 
longed hemorrhage from minor lacerations or follotving extrac- 
tion of teeth. The laboratorj^ data are quite characteristic 
and, with the history and physical findings, differentiate this 
hemorrhagic diathesis from other blood dyscrasias associated 
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with abnormal bleeding. The most characteristic finding is 
prolongation of the clotting time of the venous blood; the 
prothrombin time is abnormally lengthened, whereas the 
thrombocyte level is normal; the bleeding time is normal or 
only slightly prolonged, and the clot retracts if a clot eventu- 
ally forms. Morphologically, there are no significant changes 
in the peripheral blood. 

Reports have appeared in the literature of cases quite sim- 
ilar to, if not identical with, hemophilia which affected females. 
There is usually a familial tendency toward hemorrhage and 
the laboratory findings are those associated with true hem- 
ophilia, although occasionally there is some decrease in throm- 
bocytes. In most of these cases there has been no evidence 
of male hemophilia. Most authors regard this condition as 
female hemophilia but do not feel that it is the same disease 
as male hemophilia. 

Pseudohemophilia has been recognized for many years and 
recently has been seen with increasing frequency, Fowler 
reported two such cases. The features are recurrent hemor- 
rhages from the mucous membranes, uterus, or gastro-intes- 
tinal tract. Hemorrhage may be mild or severe and occasion- 
ally may prove fatal, but it usually is less severe with advanc- 
ing age. Manifestations may appear in infancy or be present 
at birth but they usually appear in childhood or adolescence. 
Purpura is uncommon. The laboratory findings are prolonged 
bleeding time, normal coagulation time, normal or high throm- 
bocyte count. The prothrombin time and clot retraction time 
are usually normal but they may be prolonged and may vary 
considerably in the same patient from time to time. Both 
males and females are affected and the condition may be trans- 
mitted by either sex directly to sons and daughters. It Js 
probable that many cases are grouped under this heading 
which, with future research and greater understanding of de- 
tails of the mechanism of blood coagulation, can be more 
definitely placed under specific types of blood dyscrasias. 

The treatment of hemophilia is often most discouraging. 

At present, transfusion offers the most encouragement and i- 
indicated in all cases of serious or moderately serious hemor- 
rhage. jMuch controversy' has arisen with regard to the .-upe 
riority of direct transfusion of whole blood over citrated b.w . 
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The use of various ovarian substances has not yet proved 
of clinical value although much investigative work has been 
and is still being carried out along this line. There is, how- 
ever, evidence that a placental extract may produce a reduc- 
tion in the coagulation time. It is probable that in the near 
future some of these substances will become available but, at 
present, the most satisfactory' and generally obtainable treat- 
ment is coagulating fer-de-lance venom for local application 
and repeated transfusions of blood. 
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the DIAGHOSIS AM) TREATMENT OF EXTRACAEDIAC 

VASCULAR emergencies 


Edgar A. Hines, Jr. 


Sudden interruption of the circulation to a vital organ 
extremity or the rupture of a blood vessel are 
trophes in middle life. Such an incident should be consid- 
ered as an emergency in every case and proper treatment 
should be instituted without delay. Sudden occlusion o a 
blood vessel is usually due to obstruction from a t rom us or 
from the lodgment of an embolus from a distant source. 

Thrombosis which produces sudden occlusion almost al- 
ways occurs in an artery previously affected by arteriosclerosis 
or aneurysm, or by an inflammatory process, usually thrombo- 
angiitis obliterans. Only rarely does extrasion of an inflanma- 
tory process or tumor into the artery, increased coagulability 
of the blood, or local trauma to the wall of the vessel cause 
thrombosis. 

Emboli which cause sudden arterial occlusion come from 
areas of thrombosis on the wall or valves of a diseased heart 
or aorta. The exception is a pulmonary embolus which usually 
comes from a thrombus in a vein affected with thrombo- 
phlebitis. 

Xontraumatic rupture of an artery with hemorrhage re- 
sults (rom weakening of the arterial "wall through arterioscle- 
rotic changes or aneurysm formation. The cerebral arteries 
arc frequently tlie site of such a rupture, and in such cases 
intra-arterial hj-pertension is an important contributing factor. 

Massive venous occlusion commonly occurs after major 
surgical procedures and in association with various infectious 
diseases and conditions. The thrombus may result from in- 
ilammation or iniurv’ of the wall of a vein, stasis of the circu- 
lating blood, or disturbances in coagulation of the blood' 
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There is no general agreement as to which of these factors 
plays the major role in postoperative thrombophlebitis. 

The extracardiac vascular emergencies usually encountered 
are cerebral hemorrhage or thrombosis, pulmonary embolism, 
mesenteric vascular occlusion, peripheral arterial occlusion, 
and acute thrombophlebitis. Although in many cases death 
occurs before much can be done to aid the patient, a fatalistic 
attitude is not justifiable. Even in the more serious cases, a 
life or an extremity can be saved by instituting proper treat- 
ment without delay. 

CEREBRAL HEMORRHAGE OR THROMBOSIS 
Symptoms and Physical Signs. — Premonitory symp- 
toms, such as transient vertigo, headaches, retinal hemorrhages 
and epistaxis, precede the majority of major cerebrovascular 
accidents. In some cases these symptoms are the result of 
vascular accidents of a minor nature or of cerebrovasospastic 
crises. However, the onset may come without warning. The 
victim, while engaged in some relatively strenuous activity, 
suddenly falls and becomes unconscious. There is a minimum 
of shock; the breathing becomes stertorous and labored and 
the pulse is forceful and bounding. Inasmuch as hypertension 
is an important etiologic factor in 95 per cent of the cases of 
cerebral hemorrhage, the blood pressure will usually be found 
to be elevated, often to very high levels. 

Examination will reveal hemiplegia involving the face, 
tongue, arm and leg. The pupils may be dilated and the pupil- 
lary reflexes and corneal reflexes absent or diminished; if con- 
jugate deviation of the eyes is present, the eyes look toward 
the site of the lesion. Incontinence of urine and feces may 
occur. 

If the hemorrhage is extensive or near the vital centers, 
death may ensue within a few minutes. Usually, conscious- 
ness is regained after a few hours and a residua! hemiplegia 
is evident. As consciousness is regained, the refle.xes return 
and muscle tonus is increased, resulting in a spastic hemiplegia. 

Diagnosis. — The differential diagnosis of cerebral 
accident and other conditions of coma is not. as a rule, dinicult. 

A histoiw of one or more of the various premonitory symptor,.- 
or of a previous cerebrovascular accident or hypertcn.-io.n 



939 


EXTEACAEDIAC VASCULAR EMERGE^'CIES 

should lead one to think first of a vascular cause of the coma. 
Ordinarj' syncope, epilepsy and hysteria can be excluded by 
die absence of such neurologic signs as abolished pupillary 
and corneal reflexes and tlie shorter duration of the coma, 
especially in cases of syncope and epilepsy. Uremic and dia- 
betic coma can be excluded by an examination of the blood 
and urine, although small quantities of sugar may be found 
in the urine following a cerebral hemorrhage. The age of the 
patient and the unilateral neurologic manifestations will be 
particularlj' helpful in differentiating the attack from diabetic 
coma. 

The differentiation of cerebral hemorrhage from cerebral 
thrombosis is not so readily accomplished. A slower onset of 
symptoms, frequently while the patient is not active, and the 
absence of signs of hypertensive disease indicate thrombosis 
rather than hemorrhage. 

Treatment. — ^\Vhen a cerebral hemorrhage is impending 
or has occurred, the patient should be placed in bed and kept 
absolutely quiet in a darkened room. If he appears plethoric 
and his blood pressure is extremely high, bleeding of from 300 
to 500 c.c. of blood is advisable. Sedatives should be given by 
rectum, preferably sodium amytal, grains 3 (0.2 gm.) to grains 
6 (0.4 gm.) to allay restlessness. No attempt should be made 
to feed the patient or even to give fluids by mouth until it is 
certain that he can swallow. Ice caps should be used with 
caution, if at all, because of the tendency of cold applications 
to elevate the blood pressure. A hypertonic solution of d-glu- 
cose (250 c.c. of a 20 per cent solution) may be administered 
intravenously with benefit. Drainage of spinal fluid should be 
instituted if unconsciousness persists and if there is evidence 
of increasing intracranial pressure. Surgical intervention is 
almost never advisable. 


PULMONARY EMBOLISM 

Symptoms and Physical Signs.-The initial symptom of 
a large pulmonary embolus is pain in the chest which is nm 
^■cted laterally and which is often aggravated by inspiradon 
M>ch pam .s usually followed by or associated with Sp. 
dyspnc.! and cyanosis. Dyspnea and cyanosis, howLr 
iH' nunnnal or absent and the picture may be mainly one o^ 
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shock, "ivith pallor, sweating, tachycardia, and a marked drop 
in blood pressure. A pleural friction rub is often heard in 
those cases in which infarction occurs rapidly. 

Objective findings of pulmonary and pleural involvement, 
particularly a pleural friction rub and signs of consolidation, 
may not become evident until several hours have elapsed. 
Signs of failure of the right side of the heart, such as marked 
accentuation of the second pulmonic sound, a loud murmur 
over the pulmonic area and distention of the veins of the neck, 
may cause one to locate the lesion in the heart. 

Roentgenologic examination of the thorax is usually an 
aid in early diagnosis, although in many cases no changes sug- 
gestive of pulmonary embolism will be noted. 

Massive pulmonary embolism is often preceded by lesser 
embolic episodes which have not been recognized. It is e.x- 
tremely important to evaluate properly these early embolic 
episodes as much can be done to prevent the subsequent occur- 
rence of massive embolism. 

Diagnosis. — On perusal of the symptoms of pulmonary 
embolism it will be evident that some of them occur also in 
acute coronary thrombosis. According to Barnes, the symp- 
toms common to both conditions are sudden onset, vomiting 
and collapse, marked fall in blood pressure, tachycardia, leu- 
kocytosis and elevation of temperature. In some cases, a dif- 
ferential diagnosis between the two conditions is impossible in 
the early stages. Previous attacks of angina pectoris should 
be considered as important evidence supporting the diagnosis 
of acute coronary thrombosis. The pain of coronarj' occlusion 
is usually more centrally located in the thorax than is that of 
pulmonary embolism. Cyanosis and marked dyspnea are more 
characteristic of pulmonary embolism than of acute coronary 
occlusion. 

The electrocardiogram is of great aid in the differentia 
diagnosis of pulmonary embolism and coronary occlu.^ion- 
Since the characteristic electrocardiographic findings in pul- 
monary embolism have been established by Barnes and j> 
iVIcGinn and ^^Tiite, a correct diagnosis now can be 
many cases when it prevdously would have been impO''^ih.'- 
These characterisP'c electrocardiographic changes, hov.evrr, 
are not present in all cases of pulmonary embolism. In ca-e- 
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of acute infarction of tire posterior basal portion of ^ 
ventricle the electrocardiographic changes are more like t 
of pulmonary embolism. Table 1, which was compiled by 

TABLE 1 

Electrocardiographic Differences detiveen Acute f 



Acute pulmonar)' embolism. 


Acute infarction of the 
posterior portion of the left 
ventricle. 

s, 

Constantly present and usu- 
ally prominent 

s, 

Absent, or if present not c.x- 
aggerated. 

— 

S-T, 

Take o5 usually below zero 
level 

R-T, 

Usually elevated; rarely iso- 
electric and never depressed 

T, 

Diphasic, monophasic, or up- 
right; rarely inverted 

■ 

Usually inverted 

r-t. 

Occasionally slightly elevated 

R-Ts 

Greatly elevated as a rule 

T» 

Inverted; may be cove plane 

\Mm 

Usually inverted 

Q: 

Frequently fairly prominent; 
Qs pattern not present 

m 

Frequently markedly promi- 
nent; Qj pattern commonly 
present 

Q. 

Usually within normal limits 

Q4 

Usually within normal limits 

T, 

Usually upright; may be flat 
or diphasic 

t T4 

Usually inverted 


Barnes, shows the characteristic electrocardiographic findings 
in cases of acute pulmonary embolism and a comparison with 
the findings in cases of acute infarction of the posterior portion 
of the left ventricle. 

Treatment. — ^When massive pulmonary embolism has oc- 
curred, treatment may be of little avail as many of the patients 
die in spite of any measure which can be carried out. The 
patient should be placed in a semi-upright position and fresh 
air or oxygen should be made available. If cyanosis is marked 
oxygen therapy should be instituted at once, hlorphine should 
be given to control pain and restlessness. One-half grain 
(0.0.^2 gm.) of papaverine hydrochloride should be given intra- 
venously when available. Venesection mav be of value in 
those c.ascs in whidi signs of right heart failme are prominent 
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Surgical removal of the embolus may be considered in des- 
perate cases when a set-up is available for carrying out the 
Trendelenburg operation. 

MESENTERIC VASCULAR OCCLUSION 
Mesenteric vascular occlusion is one of the most serious of 
all vascular accidents. The occlusion involves the superior 
mesenteric vessels in almost every case; consequently, the ci - 
culation of a large portion of the bowel is interfered with and 

extensive infarction and gangrene occur. _ 

In Larson’s series of cases, the mesenteric artery or ve 
was the site of occlusion in about an equal number of cases^ 
In approximately 15 per cent of his cases 
vein were involved in the occlusive process. _ 
the course of the illness is more severe and ' 

Symptoms and Physical Signs.— The onset of y P 
is usSty sudden, simulating other acute =Mo'n,nal_^ 
tions. Whether the occlusion occurs m the arte y 
symptoms and physical signs are essentially te sa , b 
if the vein alone is involved, the 

The initial symptom is severe pain ^ j „„it. 

and generalized over the entire '"Momem ,e„ 

ing occur shortly after the onset but ™y early 

hours. Diarrhea and melena are the m of the 

symptoms. Shock is often profound and Ae condition 

patient sometimes rapidly becomes ofitical. j. 

Physical examination of the abdomen vil r veal on y 

erate tenderness and little or no obdominal 

As the condition progresses, fever, ’'“^“^rlton tii will be 
distention, and finally signs of ileus and peritonitis, 

°'’"D7a'Lsis.-The differentiation of 
occlusion and other 

Other forms of intestinal Hgiditv or spa.=m 

ficnlt. The absence of fn ruling out an 

until some time has elapsed may ^ or of a per- 

acute inflammatory the of me.^en- 

forated viscus. The salient p Kussmaul and Oer- 

St"”--”orgSSm^vrin^ a. a coriecl 
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diagnosis. They are; (1) a source of an embolus; (2) mel- 
ena, not explained by a primary intestinal lesion, (3) rapid 
and excessive fall in temperature; (4) severe, colicky abdom- 
inal pain; (5) embolic or thrombotic phenomena elsewhere in 
the body, and (6) later, distention of the abdomen and evi- 
dence of intra-abdominal fluid. In most cases tlie differential 
diagnosis is not of great practical importance as surgical ex- 
ploration will usually be carried out. 

Treatment. — ^The treatment is surgical. 

SUDDEN PERIPHERAL ARTERIAL OCCLUSION 

Symptoms and Physical Signs. — Occlusion of a per- 
ipheral arterj'' may occur from thrombosis, usually in a previ- 
ously diseased artery, or as the result of the lodgment of an 
embolus from a distant source. In either case the symptoms 
are essentially the same. The initial symptom is usually pain 
in the affected extremity which may or may not be near the 
site of obstruction. It is important to realize, however, that 
sudden occlusion may occur with little or no pain at the onset. 
In some cases the first symptoms will be numbness or coldness 
in the extremity or mild paresthesias. In rare instances, pallor 
and coldness first call the patient’s attention to the extremity. 
Any of these symptoms may develop acutely, although in more 
than half the cases in the series reported by McKechnie and 
Allen the symptoms developed gradually over a period of from 
one to several hours. There is rarely any shock, such as is 
common in cases of coronary occlusion or pulmonary em- 
bolism. The occurrence of these symptoms should incite sus- 
picion of a possible acute arterial occlusion, and inspection of 
the extremity should be carried out at once. Usually the 
diagnosis is evident, as the limb appears ischemic and the skin 
is cold. The reflexes may be absent or diminished and sensa- 
tion and muscle strength may be impaired. Pulsations in some 
or all of the palpable arteries of the extremity will be absent 
The site of the absent pulsations is determined by the location 
of die occlusion, although if there is much arterial spasm nul 

nations may be temporarily absent for some distance above the 
.'.dual sue of occlusion. 

Diagnosis. — The diagnosis of acute arterial i • 

.....y it ,l,e possible signiBdnce ot the sjTppto J deSd 
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borne in mind and a careful examination of the extremity is 
made. 

Acute thrombophlebitis must be differentiated from acute 
arterial occlusion because of the radically different methods of 
treating the two conditions. The main points in the differen- 
tial diagnosis are given in table 2. Usually the normal tem- 


TABLE 2 

Differential Diagnosis of Acute Arterial and Acute Venous 
Occlusion of Extremities 


Physical signs. 

Acute arterial occlusion. 

Acute venous occlusion. 

Color 

WTiite at first; later mottled 

Diffusely cyanotic 

Size 

Shrunken 

Swollen or edematous 

Skin temperature 

Reduced 

Normal ____ 

Superficial veins 

Collapsed 

Distended 

Postural color change . 

Marked pallor on elevation; 
slow return of color on de- 
pendency 

Less than normal pallor on 
elevation; increased cy- 
anosis on dependency 

Sensation 

May be impaired 

Normal 

Muscular power 

May be decreased or absent 

Normal 

Arterial pulsations. 

Absent 

Usually present 


perature, distended veins, edema and 

ies easily distinguish the extremity affected y ^ ial 

bids from the ischemic extremity 

occlusion. If reflex arterial spasm is .^ait 

are absent in some of the arteries, it may aiacrnosis can 

until several hours have elapsed before a defin t ^ 
be made. If there is any serious question as ^^.^lusion, 

it is better to treat the condition as one of 
as little damage could be done if damage- 

thrombophlebitis, whereas on the o^er ha d 
might be done by treating an 

ocdusion by the methods generally u=ed in treatin„ 

"“?^txnent.-ln no instance is a fayorable^ti.^^ 
dependent on the quickness of instituting proper tre.trr 
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than in acute arterial occlusion. Any unnecessary delay en- 
dangers the chances of recovery of the extremity. The 
should be in bed at complete rest, and great care should be 
taken to avoid injuring the ischemic tissues. It should be well 
knovTi that tissues with a decreased blood supply do not toler- 
ate heat well; heat should therefore never be applied directly 
to the skin of the extremity. The extremity should be wrapped 
in several layers of cotton material to conserve its intrinsic 
heat. A heat lamp or baker in which the heat is carefully 
regulated may be useful in increasing warmth The head of 
the bed should be elevated and the extremity placed in a de- 
pendent position in order to use the effects of gravity in in- 
creasing circulation. Morphine or codeine must be given if 
needed to control pain. Papaverine hydrochloride will often 
produce satisfactory vasodilation if given intravenously, be- 
ginning with a dose of Vi grain (0.016 gm.). Double this 
amount may be given in thirty minutes if vasodilation has not 
occurred and there is no unfavorable general reaction from 
the first dose. The initial dose can be repeated every four to 
six hours when there is evidence of further failure of circula- 
tion. If large amounts of morphine or codeine have been 
given, the respiration should be watched carefully before giving 
repeated doses of papaverine, as some depression of the res- 
piratory centers can occur. Theobromine, in doses of 20 grains 
(1.3 gm.), may be given by mouth, although its vasodilating 
effect is probably too feeble to be of much value in cases of 


acute occlusion. Ethyl alcohol, administered orally in water 
or fruit juices, will produce marked vasodilation in many 
cases; about 0.5 c.c. of ethyl alcohol for each kilogram of body 
weight, is an effective dose. This may be repeated three or 
four times during twenty-four hours. Treatment by alternat- 
ing positive and negative pressure (pavex method) may be 
used if a machine is available. However, I have not found 
that this method of treatment is strikingly more effective than 
other methods which I have already outlined. Certainly it is 
not justifiable to use the pavex method in these cases to the 
exclusion of all other forms of treatment. 

H these measures do not result in improvement of the cir- 
culation wuhm a short while, surgical removal of the clot 
should be considered when the occlusion is due to an embolus 
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If proper medical treatment is instituted early, operation will 
rarely be necessary; if instituted late, operation will be of no 
more avail than any other method of treatment. 


ACUTE THROMBOPHLEBITIS 


S3Haptoms and Physical Signs. — The symptonis and 
findings in the acute stage of thrombophlebitis vary with the 
location of the thrombosis. If a large vein (like the femoral, 
iliac, .or axillary) is involved, the initial symptom will usually 
be pain over the area of the inflamed vein. This is followed, 
after a variable period of time, by congestion of the e.xtremity, 
distention of the superficial veins, and edema, although t e 
last named is often delayed and may not become evident unti 
the patient gets out of bed and allows the extremity to remain 
in a dependent position. Some fever is present at the onse 
in the majority of cases; in Barker’s series of cases the tern 

perature was rarely above 101° F. _ 

Diagnosis. — The diagnosis is not difficult if the nature o 
the lesion is remembered and signs of venous obstruction are 
looked for. In the first few hours thrombophlebitis may dc 
confused with sudden arterial occlusion. Any real difhcu y 
in differentiating the two conditions should rarely be me 
as the signs of arterial occlusion are quite different from 


of venous occlusion (table 2). dmnlp 

Treatment.— The treatment of thrombophlebitis is simp • 

If the phlebitis is localized in a superficial vein, , 

is not so urgent, although excessive activity should be 
Rest in bed is imperative, however, if one of the g 
is involved. The leg should be elevated to “ 
degrees and heat, preferably in the form of ho > 
should be applied to the entire extremity. " ^]Iy p 

not to burn the skin from excessive _ heat. I 

relieved by hot applications, although ano- 

sitive persons or when there is much perivenous reaction, 
dvnes or even opiates may be needed to control it ^ 

When the temperature has been normal fo 
locauendemess and edema have subsided, -t,™ 

allowed to get up. An adequate bandage or stockin. - 
be applied to the extremity. 
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RENAL EMERGENCIES 
W. Binger 


In the course of medical practice physicians are confronted 
frequently by various t^q^es of acute renal complications that 
require careful differentiation and prompt, specific treatment. 
When faced with such a problem, naturally the questions arise 
regarding the nature of the underl^dng pathology, ways of 
distinguishing between the various disease entities which may 
be present and how to proceed with a rational therapeutic 
regimen. 

To discuss the problem of renal emergencies in a single 
communication naturally demands brevity and necessitates 
elimination of many fine points in technic, diagnosis and treat- 
ment from consideration; the reader’s familiarity with these 
must be assumed. Renal emergencies arise often without 
warning in surgical as well as in nonsurgical cases and it is a 
credit, indeed, to the surgeon or internist if he is wholly famil- 
iar with this complex problem. In this discussion, it is difficult 
to indicate under what conditions an emergency may be said 
to have ended and routine treatment to have been instituted. 

POSTOPERATIVE ANURIA 

It is provoking, to say the least, to observe, a few days 
after an extensive operative procedure has been performed, 
that the output of urine has decreased to almost nothing, that 
the urine contains large amounts of albumin, casts, and blood 
and that edema and blood urea are on the increase. Naturally, 
the situation becomes desperate, calling for prompt, careful 
management. 

Often, a trace of albumin in the urine has been noted pre- 
operatively. A history- of edema of the legs associated with 
albummuna may have been obtained, or, at some previous 
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Ik the course of medical practice physicians are 
frequenllv by various tyires of acute renal 
require careful differentiation and prompt, specific treatment. 
When faced xNdth such a problem, naturally the questions arise 
regarding the nature of the underljung patholo^q ways of 
distinguishing between the various disease entities which may 
be present and how to proceed with a rational therapeutic 

regimen. . . . , 

To discuss the problem of renal emergencies in a single 

communication naturally demands brevity^ and necessitates 
elimination of many fine points in technic, diagnosis and treat- 
ment from consideration; the reader’s familiarity with these 
must be assumed. Renal emergencies arise often without 
warning in surgical as well as in nonsurgical cases and it is a 
credit, indeed, to the surgeon or internist if he is wholly famil- 
iar with this complex problem. In this discussion, it is difficult 
to indicate under what conditions an emergency may be said 
to have ended and routine treatment to have been instituted. 

POSTOPERATIVE ANURIA 

It is provoking, to say the least, to observe, a few days 
after an extensive operative procedure has been performed 
that the output of urine has decreased to almost nothing, that 
tlie urine contains large amounts of albumin, casts, and blood 
and that edema and blood urea are on the mcrease.' Naturally 
the situation becomes desperate, calUng for prompt careful 
management. ’ 

01.cn a unce of albumin in the urbe has been noted ore- 
o.H.ra..vcly. A lustoty of edema of the legs associated -^th 
albuminuria may have been obtained, or at 
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time, the specific gravity of the urine may have been low, 
around 1.010 to I.OIS and a few casts and erythrocytes may 
have been found in the urine. Often the patient states that 
the blood pressure had been found somewhat elevated and 
some degree of anemia had been present, all suggesting the 
possibility that, previously, mild chronic nephritis had existed. 
Closer questioning may reveal that the patient had scarlet 
fever in childhood, septic tonsils, or other infectious processes; 
or that he had frank edema associated with albuminuria. 
Among women, a history of toxemia of pregnancy often is 
obtained. Hypertension associated with secondary cardiac and 
renal involvement, chronic pyelonephritis, including tubercul- 
osis of the kidney, renal stone, hydronephrosis, gout and poly- 
cystic kidney, all must be considered as underlying basic con- 
ditions. Acute suppression of urine that occurs following 
operation should suggest the possibility of some previous dam- 
age to the kidneys or vascular system. Acute toxic processes 
that occur postoperatively may be important contributing fac- 
tors. The more common of these are bronchopneumonia, per- 
itonitis, septicemia, infection of wounds, and absorption of 
toxic substances frequently associated with conditions such as 
malignancy of the stomach or bowel, and ulcerative colitis. 

However, with oliguria usually there is associated a loss of 
appetite or anorexia and vomiting. The patient is listless and 
does not feel as well as usual. It is always advisable to cath- 
eterize these patients, even if they do not complain of difficulty 
in voiding or of distress associated with the bladder. I have 
seen patients unable to void more than 100 to 200 c.c. of urine 
a day, for a day or so, postoperatively, who were thought to 
have some intrinsic renal or cardiac lesion. Instead, they had 
a residual urine of 1,000 c.c. or more, and regular catheteriza- 
tion or insertion of a retention catheter remedied the situation. 
Urinalysis and examination for albumin, sugar, blood, cast^, 
and pus should be made. If the patient has a fever a centri- 
fuged specimen of urine should be examined for organism^ anc 

cultured. . 

Estimations of the blood urea and of the carbon dioxide 
combining power and chlorides of the plasma are adyhable. 

If there is much albumin in the urine, the serum protein anc , 
if possible, the albumin-globulin ratio should be esumnted. 
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A more accurate but more complicated test is estimation of 
the colloidal osmotic pressure. If there is much fever, tlie 
blood should be cultured, the number of leukocytes and the 
sedimentation rate should be determined. _ Obviously, the ex- 
tent of these tests depends on the situation at hand and on 
the difficulty of the problem; by no means should they be con- 
sidered and employed as routine procedures. They are useful 
diagnostic instruments that should be used when necessary. 

Correct interpretation of the laboratory and clinical find- 
ings is very important. Obviously, the primary objectives are 
to reestablish if possible the normal output of urine and to rid 
the body of the accumulating soluble waste products of metab- 
olism and of excess fluid, if edema is present. 

A safe and usually very effective initial procedure is intra- 
venous administration of a concentrated solution of d-glucose 
together with 10 c.c. of aminophyllin. Two hundred to 500 c.c. 
of a solution of 20 per cent d-glucose can be given at one time.* 
The diet should be one low in content of salt and condiments; 
moderate restriction of the intake of protein to 50 gm. a day 
should be enforced. If there is much edema the fluid taken 
by mouth should be limited to 1,000 c.c. a day until a negative 
water balance is attained, at which time intake of fluid can be 
increased. It is inadvisable to push intake of fluid to excessive 
amounts if this fluid, continues to accumulate in the tissues of 
the body and in the large cavities. By so doing the already 
impaired functions of the kidneys, heart, liver, and other 
organs are burdened further by the excess fluid. 


If the patient is able to take medication by mouth mild 
diuretics may be tried. Potassium nitrate usually is tolerated 
well. It can be obtained in enteric-coated pills of 0.5 gm each 
four to six of which can be given after meals. If the output 
of urine is 300 c.c. or more a day and if the blood urea is below 
^0 mg. per cent, 1 c.c. of salyrgan or other organic mercurial 
dmrenc can be given intravenously. Provided that toxic effert^ 
^uch as diarrhea or bloody urine are not noted and thaf p 
relic response has occurred, 2 c.c. may be f 1 

day and 2 c.c. ever%' third or fourth day thSeafter n 
Mch irearocM is indicated. Salyrgan can be give’n 
_ ac. w. a. ui. J, aiJ 
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isfactorily with potassium nitrate. Ammonium chloride or 
ammonium nitrate may be given instead of potassium nitrate, 
but the ammonium salts are more toxic than the potassium 
salts, tend to produce acidosis and are not tolerated as well by 
the patient. 

Should the serum protein be less than 4.5 or 5 gm. per cent 
(the critical level below which occurrence of edema is ob- 
served) it may be necessary, in addition to the above measures, 
to increase the colloidal osmotic pressure of the blood. This 
may be done by giving repeated transfusions of whole blood, 
or much more simply and economically, by giving a solution 
of acacia intravenously. Five hundred c.c. of a solution of 
6 per cent acacia and 0.9 per cent sodium chloride may be 
given on either successive or alternate days for three or four 
administrations, giving the patient a total of 90 to 120 gm. 
of acacia. If the underlying condition is nephrosis associated 
with a low colloidal osmotic pressure of the blood, usually a 
distinct diuretic response \vill be obtained. In cases of low 
serum protein, it is well to increase the protein intake to 75 
or 100 gm. a day. 


In the event that myocardial failure is a factor in suppress- 
ing the excretion of urine and in producing edema, naturally, 
steps should be taken to increase cardiac efficiency. Space does 
not permit me to consider in detail the differential diagnosis 
of various cardiac conditions that may arise postoperatively 


causing suppression of the excretion of urine with resultant 
edema. Such a condition might be mistaken easily for pri- 
mary renal disease. However, if the situation is introduced 
by dyspnea, pain in the thorax, rales in the lungs, increasingly 
irregular pulse and cyanosis, acute myocardial failure should 
be suspected and, if possible, the underlying lesion that is pro- 
ducing the situation should be ascertained. It should be de- 
termined whether or not hypertension exists or has existed. 
The possibility of coronar}^ thrombosis must always be kept in 
mind, especial!}" when dealing with patients past middle age, if 
evidence points to myocardial disease. Auricular fibrillation 
and acute pericarditis are to be considered. Careful physical 
examination of the heart and lungs, roentgenologic e.xamina- 
tion of the thorax and electrocardiographic examination are 
valuable aids to diagnosis. In most cases, digitalis can he 
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given by intramuscular or by or^^ ^^anner'^Administration 
patient can be digitalized m ^ ^ amount and con- 

of concentrated d-glucose is acute primary 

centration similar to those diuretics such as salyrgan, 

renal failure. Viverfreely in treatment of 

novasurol, or mercupurin ^^pod urea may be ele- 

cardiac complications even ^ 

vated, since, as a rule, Vvi„r>ri urea is usually the result 

damaged, and elevation of satisfactory diuresis is not 

of renal congestion. coivrean it is not advisable to 

obtained on initial ^ore’ harm than good will 

continue its use, as, most , po'^ilv digestible and the 

result. The diet should be Itght and easdy d«es 

intake ot fluid should be a ou , ^ elevated, 

usually is more U dyspneic, oxygen 

If cyanosis is pronounced an P nxveen tent or by 

can well be iLTeS^is not available. Venesec- 

rr ciiid -0-1 ^ - ^.c. 

of blood often assists the patient over a bad crisis. 

ITEPHEITIS 

Occurrence of oliguria or anuria unassociated with opera- 
tion“ou an aspect diflerent (rom ftat postop^ 

oliguria or anuria, but, none the less, it is a serio 
It is always well to consider first the etiology of the condit on 
The age of the patient is important from the standpoint of 
etiology-, also, tlie possibility of previous occurrence of infec- 
tion should be considered. Among children and young adults 
and occasionallv among older individuals nephritis may occur 
following acute infections, such as scarlet fever, acute tonsil- 
liVis, measles, pneumonia, mastoiditis, and so forth, it is 'well 
to obtain information regarding these in the history, if pos- 
sible. The possibility of ingestion of poisonous substances 
such as corrosive sublimate must be considered. Among older 
individuals the possibility of vascular disease associated with 
hypertension, and of cardiac failure must be considered and 
conditions such as cirrhosis of the liver, polyserositis, malig- 
nancy. polycystic kidney and myxedema all must be kept in 
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mind. It is only when these diseases are considered and are 
ruled out definitely that one safely can assume that they do 
not exist. Many a mistaken diagnosis has been made and 
improper treatment instituted merely because a diagnosis was 
assumed and was not made. It is granted that, when a physi- 
cian is faced with an acute crisis such as anuria and edema, 
he cannot spend several days performing multiple, intricate 
and time-consuming tests to establish a water-tight diagnosis. 
However, it is maintained that, by obtaining a thorough his- 
tory and by careful physical examination, he can ascertain in 
what category the case falls and simple laboratory procedures 
such as urinalysis, determination of concentration of blood 
urea, and determination of the number of erythrocytes and 
leukocytes can be done immediately. If possible, more elab- 
orate tests such as roentgenologic and electrocardiographic 
examinations, complete chemical analysis of the blood, tests for 
hepatic function, determination of the basal metabolic rate, 
and so forth can be done as indicated while the patient is 
under observation and while tentative treatment is admin- 
istered. 

If the patient proves to have acute glomerulonephritis, he 
should be put to bed and should be kept warm. Hot packs 
may be applied to the region overlying the kidneys but their 
therapeutic value is questionable. A diet containing 40 to 
50 gm. of protein a day, low in content of salt and free of 
condiments should be administered. The amount of fluid 
allow'ed depends on the degree of edema present. If there is 
definite pitting edema, not more than 1,000 c.c. of fluid by 
mouth should be permitted. The objective is to try to increase 
renal output. Frequently, rest in bed and keeping the patient 
warm are sufficient. Intravenous administration of 200 to 
500 c.c. of a solution of 20 per cent d-glucose is usually helpful 
in establishing diuresis. .Addition of 10 c.c. of aminophyllin 
to the solution of d-glucose when given stimulates the kidney.?, 

I never have seen any contraindication to its use. 

It is well to have an estimation of the COl< combining power 
of the blood and, if the CO 2 combining power is 40 vols. per 
cent or lower, some alkali such as sodium bicarbonate should 
be given either by mouth or intravenously to restore the acid- 
base equilibrium to normal. It is a well-known lact that a 
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kidney mil not function well if acidosis is marked or if alka - 
osis exists; also, the kidney functions better when the acid- 
base equilibrium has been restored to normal. If acidosis is 
present, 200 to 500 c.c. of a solution of 5 per cent sodium 
bicarbonate can be given intravenously with comparative 
safety and, usually, will increase the CO 2 cornbimng power 
10 to 20 vols. per cent. If necessary, its administration can 
be repeated once each day for two days. The concentration 
of sodium chloride of the blood should be redetermined, how- 
ever, and if an increase is found, sodium salts should be given 
sparingly as, in excess, they wdll have a tendency to increase 
the edema. 

Alkalosis associated wdth suppression of urinary function 
can occur easily in cases of nephritis, frequently complicated 
by the presence of peptic ulcer. In these instances, the patient 
usually gives the history of consuming large quantities of alkali 
such as sodium bicarbonate with gradual onset of giddiness, 
nausea, vomiting, distaste for milk, headaches, scanty urine, 
edema, and increasing uremia. The CO 2 combining power will 
be 70 per cent or more. Withdrawal of alkali, intravenous 
administration of 1,000 c.c. of a solution of 10 per cent d-glu- 
cose and 1 per cent sodium chloride will usually restore the 
normal acid-base equilibrium; increasing diuresis will deplete 
the edema and reduce the elevated concentration of blood urea. 
In occasional cases it may be necessary to give ammonium 
chloride or calcium chloride. 


The problem of active diuretics always arises and use of 
organic mercurial diuretics such as salyrgan, novasurol and 
mercupurin always must be considered. They should be 
given sparingly, if at all, when the total blood urea is elevated 
to 50 mg. per cent or more, when there is any degree of blood 
m the urine, or when anuria exists. Once diuresis is estab 
hshed organic mercurial diuretics aid remarkably in increasing 
how of urine, thus ridding the patient of pent-up fluid and 
'lastc products in the tissues. If the outnut r>f m-; 

500 ,.000 C.C. a day. organic mercSIirita ^ n'’ 

given with comparative safety in doses of 2 c c intr^, 1 ^^ 

even though the concentration of blood urea k’ 

v.ited. The initial dose, however, should not he 

oider to determine whether or not the patient is s^ns^ve t'o U. 
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This sensitivity would be apparent if diarrhea, dermatitis, 
urticarial reactions, or hematuria occurred. 

Of the diuretic salts I prefer potassium nitrate; it is given 
in the form of enteric-coated pills of 0.5 gm. each, four to six 
pills three times a day after meals. It is less toxic than am- 
monium chloride or ammonium nitrate and, as far as has been 
observed, it does not produce acidosis or impair the function 
of the kidneys. It is well tolerated and no harmful effects ever 
have been noted from its use. It has been given successfu y 
in cases of edema associated with a concentration of urea as 
high as ISO mg. per cent. 

Should diuresis be induced successfully and should tne 
edema be reduced, it is important to consider vdiether or not 
focal infection exists. It is my opinion that foci of infection, 
such as occur in teeth, tonsils, mastoids, sinuses, and so tortn 
should be eradicated as soon as the condition of the patiem 
permits. Even if there is blood in the urine, or even if 
blood urea is somewhat elevated, active foci of infection should 

be removed. An autogenous vaccine 

material obtained from infected tonsils or infected tee h and 

has been given to some patients with evidence of beneh . 

nephrosis 

Acute and chronic nephrosis, commonly called hpo^J^ 
nephrosis” because of the associated high content of 
cholesterol, has attracted much attention in 
Whether such a disease really exists or is mere y 
glomerulonephritis is a question of academic 
Sufficient that this discussion recognize it as - 
that requires prompt and vigorous treatment 
etiology are like that of acute nephritis. However them 
more edema than usually is seen in cases of the 

albumin and casts, but erj^throcytes the 

urine. There may be double blood 

urine. Usually anemia is not present and stud ^ 
reveal, in addition to the high conmnt of chole=t j 

blood, a low content of protein m the seimm an dr tu ^ 
or inverted albumin-globulin ratio. If studies a , 

fine de<^ree, a marked decrease in the colloj-Jal - i 
■;ure of the blood will be found. Undoubtedly , 



957 


renal emergencies 

basis lor the presence of edema. Whether there is an increased 
permeability of the capillary walls m addition to tlie low con 
tent of serum protein is difficult to say. There is no measur- 
able impairment of renal function in these cases except that 
albumin and globulin appear in the urine. When the colloidal 
osmotic pressure of the blood has been reestablished tiere 
seems to be no impairment of the ability of the kidney to 
excrete water. 

Rational tlierapeusis, therefore, suggests tliat every effort 
should be made to restore the colloidal osmotic pressure of the 
serum. Such efforts should include; (1) increase of the in- 
take of protein to compensate sufficiently for the amount of 
albumin lost in the urine. This means employment of a diet 
high in content of protein, that is, 75 to ISO gm. of protein a 
day; (2) repeated use of transfusion which, however, is ex- 
pensive and, to some degree, is hazardous and of only tem- 
porary value, and (3) increase of the colloidal osmotic pressure 
of the blood by physical means. At the present time, the 
simplest method is injection of solution of acacia intrave- 
nously. This solution consists of 6 per cent acacia and 0.9 per 
cent sodium chloride. Five hundred c.c. can be given every 
day or every other day for three or four injections untU 90 to 
120 gm. of acacia have been administered, or until an amount 
sufficient to raise the colloidal osmotic pressure of the blood as 
nearly as possible to normal has been given. That diuresis is 
produced by other undetermined factors besides the raising 
of the colloidal osmotic pressure of the serum has been sug- 
gested by recent observations. 

In addition, fluids should be restricted to 1,000 c.c. a day 
and preferably a diet loiv in content of salt should be given. 
.\lmost any t\-pe of diuretic may be given freely with fairly 
good success. Potassium nitrate seems to be the preferable 
diuretic salt. It is dispensed in enteric-coated pills of 0.5 gm. 
each; four to six of these should be given three times a day 
after meals. Ammonium chloride or ammonium nitrate may 
iM- giv en in ^imilar doses, if preferred. If salyrgan, novasurol 
or mercupurin is used an initial dose of 1 c.c. should be givei^ 
intravenously and. if toxic manifestations do not occur 2 cc 
may be given later, if necessaryn If organic mercurial diuretics 
•ae vi^ed. appearance of toxic manifestations such as diarrhea. 
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dermatitis, hematuria and mercurial gingivitis should be 
watched for. As in the treatment of glomerulonephritis, foci 
of infection should be looked for and removed if present. The 
sooner this is done the better. The patient should be warned 
against chilling, fatigue and catching cold. Use of cold vac- 
cine is advisable. A diet high in content of vitamins reinforced 
by cod liver oil or halibut liver oil may be of benefit. 


HEMATURIA 

There is probably no condition that will bring a patient to 
a physician more quickly than gross hematuria and, alt oug , 
as a rule, it does not mean that an emergency exists, poten- 
tially it is a serious condition and demands prompt Investiga- 
tion. Occasionally, bleeding from a lesion of the ^f^dder wi ' 
formation of clots in the bladder is sufficient to 
flow of urine and cause further dilatation of the blad er w ic , 
in turn, produces more bleeding. In such critica situa 10 , 
a large catheter should be inserted, the bladder drained a 
nearly empty as possible and the clots broken np and wash ^ 
out by repeated irrigations with warm solutions 0 ‘ 

A retention catheter should be inserted; usually „mina- 
will cease to bleed. As soon as possible, cystoscopic exam 
tion of the urethra and bladder should be per o>'med 0 
termine the source of hemorrhage and, if possible, tha g^^^ 
should be fulgurated. If the region is too large, 

the type that responds to electrical P ^.^ntaining 

of resection of the lesion or the part of the bladd 
the lesion may be necessary. Tissue should ^J'vays 
from such a lesion for microscopic study deter 
it is malignant or benign. Also, examination a j. 

the urine should be made to determine 'vhether mf 
present. It is always advisable to examine the 
and bladder roentgenologically and to ^ ^jany 

tion of blood urea of these patients as soon 7 ;,^;,tate 

times the source of hemorrhage is in the ureth P 
and the=e regions always should be examined care u I >^ ^ 
“le, » su/iB the case, blood svill e™"' t i 

independent of urination. If examination of the b 
urethra does not give evidence of bemorrh^c I* 
ureteral orifices should be examined to determine . 
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not blood fe coming from either or both ureters. It may be 
necessary to perform a ureteral catheterization,^ retrograde 
pyelography and intravenous urography to determine the situ- 
ation and nature of the lesion. These procedures, natura y, 
should be conducted by a competent urologist because of the 
many difficulties from both a technical and an interpretive 
viewpoint that make the attempt hazardous for anyone not 
familiar with the field. There are many lesions of the upper 
part of the urinary tract that can produce both gross and 
microscopic hematuria; the more common of these are stones, 
nephritis, tuberculosis, pyelitis, pyelonephritis, hypertension, 
malignant and benign tumors, polycystic kidney, trauma, and a 
condition termed “essential hematuria,” the etiology or path- 
ology of which is little known. However, as these conditions, 
in tliemselves, are not emergencies, space does not permit dis- 
cussion of their treatment. It is sufficient to say that hem- 
aturia, either gross or microscopic, should not be ignored and 
that, after immediate steps are taken to determine the source 
of hemorrhage, proper treatment should be instituted. 


ACUTE RETENTION 

Acute retention is often so sudden and vicious in its onset 
that it is not necessary to explain the trouble to the patient, 
his one care at this time being to empty the bladder. Men are 
more often afflicted with acute retention than women. Symp- 
toms such as slowing of the stream, dribbling, frequency,’ in- 
creasing nocturia, and a stream of urine that lacks force may 
have been developing for some time, indicating obstruction to 
the urinarj' flow from the bladder; suddenly the patient finds 
himself unable to void. If this situation is confronted, it is 
best to attempt immediately to pass a sterile small rubber 
catheter, draining the bladder, thereby postponing investigation 
of the cause of the trouble until later. In the event that a 
rubber catheter cannot be passed a more rigid catheter should 
be employed cautiously, care being exercised not to force it 
through tissue foreign to the channel. If it is difficult to pass 
the rigid catheter, a small cysloscope should be passed to de- 
termine the course of the channel and the tvpe of obstruction 
Sometimes, after such an examination, by careful manipulation 
t.ie catheter can be passed. If not, it would then be necessary 
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to perform suprapubic cystostomy inserting a retention cath- 
eter. The obstructing lesion is usually a benign or malignant 
hypertrophy of the prostate gland, or a urethral stricture 
formed as a result of a former urethritis. Later, the obstruct- 
ing lesion may .be removed surgically by the transurethral 
route, or, as occasionally may be necessary, suprapubically. 

Occasionally intermittent retention of urine is encountere 
owing to a ball valve action of stones in the bladder. Many 0 
these may be crushed within the bladder and removed in frag- 
ments. They form in the bladder because of some obstruction 
at its neck which secondarily causes retention of urine resu - 
ing in infection. The obstruction may be caused by a 
ture, congenital narrowing of the urethra, or hypertrop ly 0 
the prostate gland. The obstructing lesion should be removeu 
surgically or the stricture should be dilated gradually. 1 
procedure should be followed by a course of treatmen wi 
urinary antiseptics to eradicate infection of the urinary ra . 
If infection of the urethra or bladder exists, local treatmen y 
lavage and instillation of a mild, soothing antiseptic ^ 
necessary. For lavage of the bladder, a 
or a solution of potassium permanganate 
used. One ounce of an emulsion of 7 per cent silv 
is satisfactory for purposes of instillation. _„-thesia 

Sometimes, postoperatively, especially if spinal 
is used, acute retention of urine may occur which may 
interpreted as anuria. If a patient does not voi iv ^ 
to twelve hours following an operative procedu , 
catheter should be passed. This treatment should be P^^ 
every eight hours until the patient is able it 

Provided that the difficulty persists for any lengt 
may be necessary to insert a catheter and to lea ^ 

for several days. After the patient begins to voi cultured, 

the urine should be examined fpr pus and ^bou ^ 

If any degree of urinary infection is present, , orlrnin- 
tics "'uch as mandelic acid or solfanilamide shoald be a'lc, 

istered (see section on pyelonephr.us). i„„„va!iM 

Lesions of the spinai cord mvolnng I)" .pt;. 

the urinary Madder may result in urinar; retro 

condS. -frequently termed err tr^a) 

in loss of expulsive force and ability to rcla.. 
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sphincter. UsuaUy, the condition begins gradually. There is 
increasing difficulty in voiding, with delay m starting the 
stream, which has become slow and weak. _ However, the pa- 
tient frequently finds himself unable to void at all. As cath- 
eterization is necessary, it is advisable to teach tlie patient self- 
catheterizaton in order that he may take care of his needs at 
regular intervals. Should infection of the urinary tract de- 
velop, the modern urinary antiseptics may be given as in treat- 
ment of any bacilluria. Many patients who have lost control 
of the bladder altogether are obliged to wear a rubber urinal 
bag strapped to the leg. Such a contrivance causes little dis- 
comfort and, as a rule, patients do not mind the inconvenience. 

In this modern age of traffic accidents, patients often are 
brought to the hospital in an unconscious condition, remaining 
thus for hours and even for days. It is always advisable to 
catheterize such patients within a few hours, leaving a reten- 
tion catheter in place until the patient is able to void volun- 
tarily. Although catheterization of the bladder carries with it 
the possibility of introducing infection, with care, this danger 
can be minimized. More harm frequently is done by allowing 
the bladder to become overdistended or improperly emptied, 
hlany serious conditions of the upper part of the urinary tract 
are directly traceable to obstruction to the flow of urine 
through the urethra. The commonest of these conditions are 
hydro-ureter and hydronephrosis associated with secondary 
infection of the kidneys and bladder; as in cases of chronic 
In-pertrophy of the prostate gland or stricture of the urethra 
such conditions may produce renal damage with resultant 
uremia. 

.\s a rule, this type of uremia rapidly disappears if a 
free flow of urine is established and if the intake of fluids by 
mouth is increased to 3 or 4 liters a day, supplemented by 
intravenous administration of a solution of 0.9 per cent sodium 
chloride, if necessary. 


Although uremia is gradual in its onset, many times its 
existence is not suspected or detected until it has developed 
an advaanced stage. Often, a patient is in coma when a 
b’.'AMc,an IS called. The uriniferous odor of the patien/s 
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breath and body permeates the room and usually is an indi- 
cation of the condition present. However, the uriniferous odor 
of the uremic patient occasionally has been confused with the 
peculiar odor associated with diabetic acidosis; therefore, one 
should not rely on this method of diagnosis alone. A history 
of low urinary output, usually with some edema, nausea, vom- 
iting, increasing malaise, and fatigability is important. Gen- 
erally, a history of previous renal disease is obtained. Condi- 
tions that most frequently are associated with suppression of 
renal function to the point of uremia are: nephritis, pyelo- 
nephritis, vascular lesions of the kidney; polycystic kidney, 
cirrhosis of the liver, amyloid disease; malignancy of the kid- 
ney, tuberculosis of the kidney; infiltrating malignant or very 
large benign lesions of the pelvis; poisoning owing to mercury, 
lead, arsenic; acute toxic reactions following scarlet fever, ton- 
sillitis, mastoiditis; pneumonia, peritonitis, and other post- 
operative complications. 

Frequently, uremia occurs when there is a fair urinary out- 
put, the so-called dry uremia so often encountered in associa- 
tion \vith late hypertensive cardiovascular renal disease and 
with chronic glomerulonephritis. The urine is clear and of 
fixed, low specific gravity, usually not over 1.012 and not less 
than 1.007 or 1.004. Although the kidneys are able to excrete 
water, they are not able to concentrate or to excrete the waste 
products of metabolism in sufficient amounts; these accumu- 
late in the blood and throughout the body to such a degree that 
toxic reactions occur. However, if sufficient water can be 
“run” through such kidneys, such patients may live for months 
or years in spite of rather high concentration of blood urea. 

It is amazing how well these patients tolerate an abnormally 
high concentration of blood urea; this observation makes it 
doubtful as to whether it is the urea itself that has toxic prop- 
erties or w'hether some parallel toxic substance, not yet de- 
tectable, exists coincidentally. 

Treatment of uremia complicated by edema pre-.sent.T a 
much more difficult problem. In this type of case, fluhls can- 
not be given freely' and treatment with diuretics, as a rule, i- 
not very' successful. If uremia is encountered, the CO.- cor..^ 
bining power should be estimated, as there is frequently a- 
associated acidosis which needs treatment. Occa.sionaIly, th' -'- 
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patients have a low blood calcium which produces no symp- 
toms until the CO 2 combining power is raised by administra- 
tion of alkali. It has been demonstrated in Snapper s_ clinic 
in Amsterdam that when acidosis exists, more free calcium is 
released and it is thought that this may be the mechanism in 
acidosis that suppresses the tetany associated with low moo 
calcium. Recently a case of uremia associated with acidosis 
and with low blood calcium was observedj no signs of tetany 
appeared until administration of alkali had raised the CO 2 com- 
bining power above the level of acidosis. Low blood calcium 
is observed frequently when the serum protein is low and, in 
such instances, does not seem to produce any symptoms of 
calcium deficiency. This complication can be overcome by 
administration of calcium gluconate intravenously, or calcium 
lactate can be given three times a day in doses of a heaping 
teaspoonful dissolved in hot water. Viosterol or other products 
containing vitamin D such as cod liver oil or haliver oil should 
be given with the calcium. 

In treatment of uremia without edema, the patient should 
be encouraged to drink all the water that he can take com- 
fortably. If vomiting is a complicating symptom, it is often 
necessarjf to supplement fluids intravenously. Administration 
of 1,000 c.c. of a solution of 0.9 per cent sodium chloride once 
or twice a day intravenously is preferred by some. A solution 


of 10 percent d-glucose, 1,000 c.c. once or twice a day, maybe 
given. A solution of 5 per cent d-glucose and 0.5 per cent 
sodium chloride is very desirable and does not cause reactions. 
It is a good policy to give not more than 2 liters of fluid intra- 


venously in a day, one in the morning and one in the afternoon, 
and it is much safer to give only 1 liter a day by intravenous 
injection, especially if this method of therapy is to be contin- 
ued for several days. It should be given slowly over a period 
of one and a half to two hours. If any pulmonary symptoms 
such as tightness in the chest, coughing, dyspnea, pounding of 
the heart, and so forth should develop, intravenous treatment 
should be stopped at once. Occasionally, cardiac failure with 
pulmonaiy- congestion is brought about bv too enthusia=tir 
administration of intravenous fluids and 

By adding 10 C.C. of nminophvllin (J s gTateUo 
!.«■ 0 , ,„,„ve„o„c flnid il is Uiought that cardiac cLc" 
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tions are fewer. Should edema develop, the patient’s weight 
increase rapidly, rales appear in the lungs, fluid accumulate 
in the chest or abdomen, or signs of cardiac decompensation 
become apparent, intake of fluid and, especially, intravenous 
administration of fluid should be curtailed. 

In treatment of uremia with edema, it is best to try con- 
centrated solutions of d-glucose, such as 500 c.c. of a 20 or 25 
per cent solution, given slowly. Aminophyllin may be added 
to this solution. The milder diuretics such as potassium nitrate 
can be tried, giving 4 to 8 gm. a day in enteric-coated pills, as 
in treatment of any edema. If nausea or vomiting are com- 
plicating factors, it is practically impossible to give potassium 
nitrate by mouth. It cannot be given intravenously. 

Occasionally, cases of uremia with edema and low serum 
protein are encountered. In these cases successful results ave 
been obtained by giving 500 c.c. of a 6 per cent solution 0 
acacia intravenously for three administrations. By so doing, 
edema is reduced and the patient is able to take and to elim- 
inate more water, thus reducing his edema more satisfactori y. 

The diet usually is not important in treatment of uremuu 
The appetite is usually poor and vomiting is a common symp- 
tom. Attractive, appetizing food should be given, keeping 
content of protein around 50 gm. a day and the con e 
salt and of condiments low. Foods of high calonc value shoul 1 
be selected so that the volume of food ingested will not 
great. 

RENAL COLIC 

Usually, ureteral colic is not a dangerous situation. 
exists, however, in mistaking it for some other more s 
condition. When a physician is called to see ^ 
has severe abdominal pain, he cannot be patient 

the type, location, and radiation of the pain, vheth ^ j;. 

has rraal colic, gallbladder colic, strangulated 
citis or some other acute condition. It is advisable, . . ^ 
the pain is agonizing, to give the patient a .j/h 

of % grain to y. grain (0.01 to 0-016 gm.) of mo^ c 
grain (0.0006 gm.) of atropine to ease his sufiu ■ 

L fever and only moderate abdominal ^ 

ureteral colic. There is often nausea and vomitin,,. - 
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urinalysis will give evidence of blood and, often, pus. Roent 
genologic examination of tire kidneys should be made, fre- 
quently, intravenous urography will give evidence of a stone 
in the ureter and dilatation of the portion of the ureter above 
the obstructing stone. Many of tliese stones, if not too large, 
can be removed by manipulation tlrrough the cystoscope. 
Some cases require ureteral litlrotomy. 


pyelonephritis 

Frequently, tliis condition develops with violent and alarm- 
ing symptoms and, until the last few years, treatment was not 
very successful. The onset is heralded by frequency and 
burning in voiding, violent chills, and fever as high as 102 to 
105° F. (38.8° to 40.6° C.). There may be pain and tender- 
ness in one or both renal regions, depending on whether the 
infection is bilateral or unilateral, and in the region overlying 
the bladder. The urine is loaded with pus and organisms and, 
frequently, gross or microscopic hematuria is present. The 
organisms usually present are Escherichia coli, streptococci, 
and organisms of the genus Aerobacter. Many other types of 
organisms also are found. It is very important to culture the 
urine obtained from these patients by catheterization and to 
identify the type of organism present, in order that a suitable 
urinary antiseptic can be employed. 

h few years ago, the ketogenic diet was used in combating 
these infections. Such treatment was very successful espe- 
cially in dealing with Escherichia coli. Later, this was dis- 
placed largely by use of preparations of mandelic acid. Now 
with the introduction of sulfanilamide, a combination of urin- 
ary antiseptics is available that greatly enhances the patient’s 
chances of recovery. 


As a rule, the best results with preparations of mandelic 
acid arc obtained with Escherichia coli. It is imnorfam il * 
tlw pn of the urine be maintained at about S.5 This can^he 
done by giving ammonium chloride in pnf(^r.v ^ 1 
0 5 cadK lour of tee arc g“en “hr »' 

me*. Horvcvcr, by use of 3 drachms of elixir of °a “f’" 
maiidelaie four times a dav, need for irln.T * ammonium 
abou, 00 per cent of (he Se ” U SivT 
'vtrV. or ten days is sufficient to rid it for a 

nd the patient of bacilUiria 
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caused by Escherichia coli. A second or third course of treat- 
ment may be given later, if necessary. Daily microscopic 
examination and frequent culture of the urine are made. Medi- 
cation is continued a day or so after the organisms have dis- 
appeared from the urine. 

If tlie streptococcus is the invading organism, sulfanilamide 
appears to be the urinary antiseptic of choice. With its admin- 
istration, it is not necessary to acidify the urine. To the adult 
patient 40 grains (5-grain tablets) are given the first day, 60 
grains the second and, if well tolerated, 90 grains are given 
the third day; the dosage is reduced to 60 grains and 40 grains 
respectively the next two days. Many patients do not tolerate 
sulfanilamide well. Nausea and vomiting, or even more toxic 
reactions such as dermatitis, blurred vision, acute myopia, 
pain in the region overlying the bladder, diarrhea and head- 
aches may develop. It is important to make frequent leuk- 
ocyte counts to be certain that there is no depression of these. 
These symptoms rapidly disappear on discontinuing treatment 
and seldom cause serious concern. Should such signs or symp- 
toms occur the medicine should be withdrawn and large 
amounts of fluid should be given. 

It is well to determine the condition of the renal calices, 
renal pelves, ureters, bladder, and urethra by intravenous oro- 
graphic and by cystoscopic examination of these cases. Ere- 
quently, stones, hypertrophy of the prostate gland, or other 
obstructing lesions that are present cause secondarily hydro- 
nephrosis, hydro-ureter and other complicating factors demand- 
ing specific attention urologically. If urethritis exists, it should 
be treated with a 5 per cent solution of protargol (strong 
silver-protein) and, if the bladder is inflamed, it should be 
irrigated daily with a solution of boric acid or a solution oi 
potassium permanganate, 1:8000. This may be followed by 
instillation of 1 ounce of an emulsion of 7 per cent silver 
iodide. For such complications a competent urologist shou! 
be consulted. Often, in these cases, renal inflammation anr 
damage is sufficient to result in retention of metabolic en 
products and uremia. If this occurs, treatment should be the 
same as in any case of uremia, as described elsev.here in t ih 
discussion. 
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COMMON EMERGENCIES ARISING IN THE COURSE 
OF HEPATIC DISEASE 

Hugh R. Butt 


Diseases that involve the liver are noted for their latency 
and chronicity rather than for the emergencies that develop 
in their course. The great regenerative capacity of the liver, 
its extraordinary physiologic reserve and its remarkable toler- 
ance of injury suffice to make acutely dangerous situations 
relatively uncommon. 

Among the common emergencies may be mentioned the 
collapse that sometimes follows abdominal paracentesis, the 
hemorrhagic diathesis, and hepatic insufficiency. The role of 
the liver as the commissariat of the body and its importance 
in regulation of the chemical composition of the blood make 
knowledge of hepatic physiology a prerequisite to successful 
treatment of such emergencies. 


HEPATIC INSUFFICIENCY 

Hepatic insufficiency may occur at any time in the course 
of chronic disease of the hepatic parenchyma. Following oper- 
ations, particularly those performed on the biliary tract, he- 
patic insufficiency is an extremely serious complication. It 
may also super\'ene when either acute or subacute forms of 
atrophy of the liver are present and in the course of chronic 
conditions such as cirrhosis. 


Occasionally, the patient who has chronic atrophy (or cir- 
rhosis) and who has remained in reasonably good health for 
several years, suddenly may give evidence of hepatic failure 
I'rc'quently. such episodes will follow abdominal paracentesis 
or an operation of any t>-pe. particularly if anesthesia is re 
qmred. Taking of alcohol, the presence of infection subiec' 
tion to undue exposure, or indiscretions in dipt 

When obstenc^ „rthT~S: 
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duct occurs, no matter whether the obstructing agent is a cal- 
culus, a cicatrix, or a neoplasm, the danger of acute failure of 
the liver remains one of the preeminent considerations. This 
danger, for reasons as yet unknown, is amplified greatly by 
performance of an operation. 

The clinical syndrome called “acute liver insufficiency” or 
“acute hepatic insufficiency” is a fairly definite picture. The 
term is used loosely to describe failure of the liver in one or 
more of its metabolic functions but its nature is as obscure as 
is that of its companion, uremia. Often this syndrome is 
ushered in by deepening icterus, weakness and restlessness 
which progress rapidly until mental confusion and coma super- 
vene. At times, these latter syunptoms are comparable with 
those of active encephalitis and various pathologic refle.xes are 
present which suggest that involvement of the central nervous 
system has occurred. Frequently, progressive oliguria, or- 
thopnea, cyanosis, and rapid increase in the amount of edema 
and ascites occur. 

It is rather significant that the symptoms of acute hepa ic 
insufficiency observed among human beings are compara e 
with those of hepatectomized experimental subjects, althoug 
the respective chemical disturbances associated with t le 
condition are not in accord. From the work of Mann anc 
Magath^-'^"-^^ and others, it is known that the most conspicu- 
ous effect of total removal of the liver is rapid decrease m ^ 
concentration of blood sugar accompanied by loss of re exes, 
muscular txvitching, convulsions and death. If the hepa e 
tomized subject is kept alive by intravenous administration 
a solution of d-glucose, it is observed that the • ] 

urea, deaminization of amino-acids and destruction of ‘ 
cease; retention of indirectly reacting bilirubin aI=o 
.A.1I these chemical phenomena are absent in the clinica su 
who has hepatic failure, although isolated iptances o 
more such disturbances have been recognized.^ , had 
ported two e.xcellent e.xamples, namely, two patients ^ 
hepatic insufficiency and who died owing to hypog > ' 

The clinical picture depends, as Bollman has sugges 
failure of the liver to deal with certain endogenous an i t.. - 
enous toxins. This deto.xicating function of the liver ^ ^ 

paired easily and its failure undoubtedly figures lar^-. 



„co.s the coeese oe b.sease ^ ,6, 

cause o{ so-called hepatic dea^ the li^er 

volved is illustrated ^ \enzoic acid and glycine, 

to conjugate hippunc acid j ,e„al insufficiency 

^^^,ether or not the is not known, 

results from failure of ns * tire correctness of the 

Treatment.— If one may is a somewhat 

above facts, treatment of hepa pdmary metabolic 

less hopeless matter than ^t rvouW be ^^^.^era- 

functions of the liver were follondng partial removal 

tion of hepatic tissue sLe toxic agent 

.heUver and " nse every 

in normal ntil some restoration of hepatic 

proper means to maintain lit 

'"”te toprincipte of therapy are to dilute and to ehm- 
ine nrsi pn h ^ restore the normal gly- 

inate ‘o™ ^ “ "““I smentally, Bollman and 

S rSerf h*: noted that reacBon of ^er to toanc 
agents varies nith the diet of the sub]ect and with the ctiem 
c^rc^ttoTof the liver; a liver that has a Ingh content of 
EljUen appears to be more resistant to “^ osent® ton does 
a liver that contains a high percentage of fat Thus the ra 
tional basis for therapy with glucose is based on the belie 
that such therapy increases storage of glycogen and favors 
regeneration of the parenchyma of the lyer. . t 

hlaintenance of a high content of glycogen in the liver is 
accomplished best, if possible, by feeding the patient a diet 
high in carbohydrate and low in fat and protein. Such a diet 
fiiould contain about 250 to 393 gm. of carbohydrate, 58 to 
60 gm. of protein, and 60 gm. of fat, equivalent to 2,200 to 
2 344 calories. The average patient cannot consume this much 
food and it is. as a rule, necessary to administer d-glucose by 
vein. Usually, 2,000 c.c. of a solution of 5 per cent d-glucose in 
physiologic solution of sodium chloride is an adequate daily 
dose but larger amounts or a more concentrated solution may 
be required. For example, the individual in coma caused by 
hepatic disease may require continuous intravenous injection 
’ n{ a solution of 5 per cent d-glucose in physiologic solution of 

sodium chloride, while a solution of 10 to 20 per cent d-glucose 
in physiologic solution of sodium chloride may be used if the 
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patient’s veins are in good condition and if edema or ascites 
complicates the picture. 

Jones has presented some interesting clinical evidence in 
support of intensive therapy mth d-glucose in cases of hepatic 
failure. In tlie “preglucose” era, during a period of eight 
years, 95 per cent of twenty-four treated patients died. In 
the years 1930 to 1935 inclusive, thirty-two additional patients 
were treated; of these, twenty died; this represents a mor- 
tality of 63 per cent. Of this latter group, among the patients 
who received solution of d-glucose intravenously for ten days or 
longer the mortality was only 22 per cent. Bollman has 
repeatedly demonstrated that administration of d-glucose will 
bring about recovery of experimental subjects that have cir- 
rhosis, induced by administration of carbon tetrachloride, even 
after the stage of ascites has been reached. 

Patients in coma of hepatic origin who do not give evidence 
of improvement following employment of the usual methods of 
treatment, have been found to respond to administration of 
sodium r-lactate with some degree of success. Snell adminis- 
tered this material, in doses of 10 to 20 gm. in 1,000 c.c. of 10 
per cent solution of d-glucose in physiologic solution of sodium 
chloride, to a group of twenty-six patients representing various 
t3^es of hepatic disease. However, only 25 per cent of the 
patients gave any definite evidence of improvement. He cau- 
tioned that since administration of sodium r-lactate is followed 
b}'’ formation of excess base, the values for the combining 
power of carbon dioxide, for blood urea and for plasma chlo- 
rides should be checked frequently to avoid development of 
serious alkalosis. 

Frequentlj" individuals who have hepatic insufnciency 
evidence of the presence of o.xygen want, as is showm by the 
presence of cyanosis, of hyperpnea and of measurable unsatu- 
ration of the arterial hemoglobin. As many workers ha'.e 
shown, this favors further disintegration of the parenchyma 
of the liver. This anoxemia depends on a reduced afunity oi 
hemoglobin for ox>'gen, as has been pointed out by Kevs a.cc 
Snell. O.x^'gen therapy is not always necessary' but often, aft* • 
placina a comatose patient in an o.xygen tent, delinite irnp'y''" 
ment may ensue. Failure to administer o.xygen to these i.cc - 
viduals earlv in the course of hepatic insufficiency' is, peu-P 
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a common error. It should be noted that transfusions 
blood correct this anoxemia temporarily and the additional 
hemoglobin favors transportation of a more adequate supply 
of oxj'gen to the tissues. 

Transfusions of whole blood are not onlj' of great impor- 
tance in suppljdng hemoglobin for transportation of ox\ gen, but 
they are also of equal value in maintaining an adequate \ olume 
of blood. To effect a relatively constant equilibrium between 
blood and tissue fluid requires maintenance of the colloidal 
osmotic pressure of serum and, for this purpose also, whole 
blood is of great value. Repeated administration of small 
transfusions (250 c.c.) of whole blood appears to be more 
satisfactor}' than that of larger transfusions and, when blood 
has not been available, solution of acacia has been used as a 
satisfactory substitute (Butt and Snell, 1937). Intravenous 
injection of a solution of 6 per cent acacia in a physiologic so- 
lution of sodium chloride has been definitely shown to raise 
the colloidal osmotic pressure of the blood serum, a factor 
which, in turn, may aid in initiating normal excretion by the 
kidney. 

Among certain indi\dduals decrease in the concentration of 
chloride in the blood has been encountered. The nature of 
this loss of chloride is not clear; doubtless it depends on some 
abnormal distribution of electrolytes between blood and tissue 
fluids. These low values for chloride are, at times, extremely 
resistant to efforts made to elevate them by administration of 
sodium chloride by mouth or by vein. Sodium r-lactate for 
instance, may induce an even further decrease in the concen- 
tration of blood chlorides. A satisfactory theoretical explana- 
tion of this metabolic phenomenon is not available at present 
The only available tlierapeutic measures consist in administra- 
tion of sodium chloride in various ways and in use of the corti 
cal hormone of tire adrenal gland to assist in retention of 
chlorides. ^ 


Kena failure commonly accompanies hepatic insufficienrv 
1 resnmably. failure of the detoxifjdng function of the live^ 
throws an added burden on the kidneys. The exart r^i ^ 
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diuresis which occurs in the presence of hepatic failure indi- 
cates that improvement of the patient’s condition has occurred 
and, consequently, the prognosis is improved. Diuretics may 
be tried but they are usually of little value; in fact, one must 
avoid strenuous dosing with diuretics because of their possible 
harmful effect on renal function. 

It must be remembered that even when a most severe grade 
of hepatic insufficiency exists the patient may survive if in- 
tensive treatment is instituted. Available clinical data indicate 
that preservation of a high reserve of glycogen in the liver, 
maintenance of a normal volume of blood by administration 
of transfusions of whole blood and adequate oxygenation of 
the blood to maintain optimal conditions of tissue respiration 
are of prime importance in treatment of hepatic insufficiency. 
Analysis of these data further reveals that there are reasonable 
prospects of benefit to the patient even when advanced hepatic 
damage exists. Not only may the patient survive, but also a 
high degree of recovery of hepatic function may supervene if 
intensive, persistent treatment is carried out. Adoption of a 
pessimistic attitude toward these patients who are suffering 
from hepatic failure leads to half-hearted treatment and thus 
to unnecessary deaths. By sheer persistence in treatment 
many unexpected recoveries occur. This is illustrated well by 
one case observed at the clinic: the patient’s brother-in-law, a 
phy^sician, had administered d-glucose by vein daily for a period 
of nearly seven months. At the end of that period, in spite of 
repeated episodes of hepatic insufficiency, the patient wa- 
again in normal health.’® Lack of application of such persbt- 
ent therapy' doubtless accounts for a large number of fatalities 
from hepatic insufficiency. 


HEMORRHAGIC STATES 

Methods by which an attempt is made to measure thf 
tendency of a patient to bleed have been as unsatisfactory, a- 
have been stuches of the mechanism of bleeding. Most deter- 
minations of coagulation time and of bleeding time are of but.* 
or no value in determining a tendency to bleed and the- 
ment attributed to I\y still rings true, that the Ix-.-t te-t lo- 
bleeding is in evidence when the patient bleeds. 
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In association wth diseases of Uie liver two types of hem- 
orrhage may occur: hemorrhage from rupture of dilated veins 
present in the esophagus or in the stomach and difitise hemor- 
rhage that occurs particularly in association with obstructive 

jaundice. 

Early diagnosis of a bleeding varix is difficult. It may 
manifest itself by hematemesis, rarely by melena. Often the 
only noticeable factor is development of progressive weakness 
and decrease in the concentration of hemoglobin and in the 
number of erythrocytes. The presence of varices usually can 
be demonstrated by roentgenologic examination and, ulien 
their presence is ascertained, the best treatment is preventive 
in nature, that is, treatment is directed toward prevention of 
hemorrhage in so far as possible. Although spontaneous rup- 
ture of varices does occur, indiscriminate use of the stomach 
tube, uncontrolled vomiting, and coughing are more often the 
precipitating factors. When hemorrhage occurs from varices, 
administration of morphine sulfate and frequent transfusions 
of small amounts of whole blood are indicated. If the abdo- 
men is distended with fluid, paracentesis may help to relieve 
the increased venous pressure. In a rare instance, the heroic 
measure of ligating the coronary veins may be successful. 

i\Ianagement of hemorrhage associated with certain types 
of obstructive jaundice has been impeded greatly by lack of 
a practical concept as regards clotting of blood. Available evi- 
dence indicates that in clotting of blood there are two distinct 
consecutive phases: one consists of interaction between pro- 
thrombin, calcium, and platelets (or tissue extracts) to form 
thrombin; the other involves a reaction between thrombin 
fibrinogen to form fibrin (Eagle). 


The hemorrhagic diathesis is, perhaps, the most fearer! 
complication of obstructive jaundice and is the factor chieflv 
responsible for the increased surgical risk among this groun of 
patients. Its presence is usually recognized when ^ ^ ‘ 

iiig of blood occurs from incised surfaces. FrequentL^'- Tu' 
presence of coma associated with henatiV 
severe infectious hepatitis is present snn 
may occur from supposedly intact tissues of I bleeding 

body. Snell and Boland have observed fhai ^be 

1.™ this u-pe of hemorrhage is ^countered Xn cotS 
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mechanical blockage of flow of bile into the intestine has oc- 
curred. There may be present some premonitory signs such 
as purpuric spots on the skin or slight oozing from the gums 
but, more often, such severe hemorrhages appear without 
warning. 

Just why a patient who has jaundice should bleed more 
easily than does a normal individual has been difficult to 
explain. Each of tlie constituents of the blood has been sus- 
pected, at one time or another, of being the cause either be- 
cause it was present in excessive or in deficient amounts or 
because it occurred in some abnormal form or combination. 
Recently, Quick and others presented evidence which indicates 
that in the presence of hepatic disease the abnormality that 
causes bleeding is owing to the presence of a diminished quan- 
tity of prothrombin in the circulating blood. This hypothesis 
is supported strongly by the results of the experimental work 
of Hawkins and Brinkhous and of Greaves and Schmidt, who 
have demonstrated a definite deficiency of prothrombin among 
animals which develop hemorrhagic tendencies in the presence 


of biliary fistula. 

There are certain recent studies of deficiency of vitamins 
which have a direct bearing on the concentration of prothrom- 
bin associated with hemorrhagic states. Dam and Schbnhey- 
der have demonstrated that if chicks are fed diets deficient in 


certain substances hemorrhage will occur and that the blood 
of these animals is deficient in prothrombin. If these animals 
are fed material containing certain vitamin sterols (a mixture 
tentatively designated as vitamin K), elevation of the low level 
of prothrombin occurs and is accompanied by decrease of the 
tendency to hemorrhage. It has been demonstrated further 
that vitamin K is present in the prothrombin of the normal 
chick but is absent or is inacth'e in the chick that has hem- 
orrhagic disease. In short, it appears that a deficiency of the 
prothrombin in the blood owing to failure of absorption oi 
certain sterols necessarj’ for formation of prothrombin, is re- 
sponsible for the hemorrhagic diathesis that occurs in th'- 


presence of Jaundice. _ _ . 

Treatment. — Treatment of this type of hemorrhamc di 
esis is largely a matter of prevention. Wlien possible, 
tive measures to relieve biliary obstruction should be 
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as promptly as possible after diagnostic studies and suitable 
preoperative preparation have been completed. ^ ^ 

Intravenous administration of solution of d-glucosc is re- 
garded as essential to preoperative preparation and 5 c.c. of a 
10 per cent solution of calcium chloride may be added to the 
solution of d-glucose. Although tliere is no good evidence that 
a deficiency of calcium exists under tliese conditions, most 
physicians who treat large numbers of patients continue to Use 
this form of treatment. At least, such treatment carries ^^ith 
it the assurance that an excess of at least one of the constitu- 
ents necessary in the clotting of blood is present. In addition, 
Carr and Foote have demonstrated that the presence of an 
excess of calcium chloride appreciably inactivates sulfydryl 
anticoagulants in vitro; the same action may occur in vivo. 
These sulfur-containing compounds are known to accumulate 
in the blood of patients who are jaundiced and it is conceivable 
that calcium salts may inactivate sulfur-containing compounds 


in vivo. 

Repeated transfusion of whole blood is probably the most 
valuable single measure employed. A single transfusion of 
blood seldom will decrease the tendency to bleed for longer 
than six to fifteen hours, yet, during this period, the patient 
may have recovered from the tendency toward hemorrhage. 
Transfusions of plasma have been used, but they appear to 
have no advantage over transfusions of whole blood. 


That absence of bile in the intestine might be a factor in 
production of these hemorrhagic states was suggested by Judd 
^yho frequently fed bile by tube to patients who had obstruc- 
tive jaundice. Wangensteen has noted also that administration 
of bile to patients seemed to be of definite benefit in prevention 
of hemorrhage. This is certainly a very important clinical 
observation and it is supported adequately by the results of 
the experimental work of Hawkins and Brinkhous and of 
Greaves and Schmidt. It is not known whether bile itself .nn 
piles some factor necessap^ for clotting of blood or whether 
bde aids m absorption of factors essential for normal coagula 
non. Experimental data would indicate that mo. n , 
lane, enggeeUon is peobably true. S any fC'l 
IS so simple that it should be tried in eve^ case of^nh 
laandice, I, evbclc bile U „ni nvailabie, blTall 
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In addition to the therapeutic measures already mentioned, 
a variety of procedures have been advocated for relief of the 
hemorrhagic tendency associated with jaundice. Irradiation of 
the spleen was advocated by Stephan, but this treatment, in 
general, has been discarded. Some investigators have used 
intramuscular injections of the subject’s own blood in doses of 
50 to 100 c.c. with varying degrees of success. Use of various 
anticoagulants has been advocated but, on the whole, all are 
inferior to transfusion of whole or citrated blood. 

COLLAPSE FOLLOWING PARACENTESIS 

Withdrawal of ascitic fluid frequently is necessary in the 
course of certain types of hepatic disease. Following para- 
centesis, circulatory collapse does not occur with any degree 
of regularity. However, the possibilities of such an occurrence 
do exist and should be borne in mind. 

That such a collapse can occur has been emphasized by 
Wangensteen and Scott, who were able in the experimental 
laboratory to produce an immediate fall in blood pressure fol- 
lowing sudden decompression of the abdomen distended by 
fluid. To obviate collapse of the patient consequent on too 
rapid removal of the transudate, certain prophylactic precau- 
tions should be instituted. The blood pressure of the patient 
should be recorded frequently in the course of every para- 
centesis. Often this is the only necessary precaution. Some 
physicians place a binder around the abdomen at the begin- 
ning of paracentesis and gradually tighten it as fluid is with- 
drawn. Administration of a physiologic solution of sodium 
chloride by vein or administration of posterior pituitary ex- 
tract subcutaneously just before paracentesis is begun de- 
creases the incidence of collapse of e.xperimental subjects. Ii 
collapse occurs, the standard measures for elevating the blood 
pressure should be employed. 

PORTAL OCCLUSION 

This is a rare complication and of the thirty-two case- o; 
suppurative thrombosis of the portal vein or of its tributrir;--: 
reported by Weir and Beaver, in only nine was there ev!d>r.cs*- 
that a primary lesion which might have been an etiofogic lacto. 
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existed in the liver. Almost invariably termination is fatal. 
There is available no satisfactory treatment. 

SUMMARY 

Judging from experimental data one can assunie tliat the 
liver is very resistant to repeated injury and that it possesses 
a remarkable power of regeneration. However, rarely does it 
fail completely in one or more of its metabolic functions, but 
frequently it is so severely damaged that tlie syndrome of 
hepatic insufficiency appears. This seems to result from in- 
ability of the liver to detoxify certain specific toxic substances. 

In treatment of hepatic insufficiencjq the first principles of 
therapy are to dilute and eliminate toxic agents and to attempt 
to restore the normal content of glycogen in the liver. To re- 
lieve oxj^gen want, to supply necessary hemoglobin and plasma 
protein, to maintain the normal concentration of electrolytes 
of the blood, to stabilize the acid-base equilibrium of the blood, 
and to maintain adequate renal elimination are also objectives 
toward which intensive treatment is directed. 

Of the two types of hemorrhage which may occur during 
the course of hepatic disease, the diffuse hemorrhage that oc- 
curs particularly in the presence of obstructive jaundice or of 
advanced atrophy of the liver is encountered most frequently 
and is the most serious type of hemorrhage. Recent evidence 
would indicate that a deficiency in the concentration of pro- 
thrombin in the blood which, in turn, is owing to failure of 
absorption of certain sterols necessary for formation of pro- 
thrombin, is responsible for occurrence of the hemorrhagic 
diathesis in association with jaundice. Whole bile or bile salts 
offer therapeutic possibilities. 
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diagnosis and TSEATMENT of EMERGENaK as- 
sociated WITH DISEASES OF SOME OF THE DUO 
LESS GLANDS 

Edwn J. Kepler 


Diseases of the ductless glands usually produce chronic 
and slowly progressive disturbances in physiologic function, 
the disease happens to progress rapidly, or if the various mec i- 
anisms which compensate for the resulting pathologic plp'Si- 
ology suddenly fail, situations arise which terminate a a j 
unless prompt, vigorous treatment is instituted. 

The diseases which must be considered in this connection, 
roughly arranged in the order of their frequency of occur- 
rence, are; (1) diabetic acidosis and coma, (2) hypogly- 
cemia, induced or spontaneous, (3) the crisis of exophthalmic 
goiter, (4) the crisis of Addison’s disease, and (5) acute para- 
thyroid insufficiency. It is a curious and an unfortunate fact 
that, in the first four of these conditions, gastro-intestinal 
symptoms may be conspicuous and, consequently, may over- 
shadow the less spectacular but more diagnostic symptoms 
which are indicative of the organ that is at fault. 

DIABETIC ACIDOSIS AND COMA 

Pathologic Physiology. — ^Profound knowledge of chem- 
istry' is not essential for comprehension of the fundamentals 
in the disturbed mechanism which is responsible for diabetic 
acidosis and coma. In the human organism, the pancreatic 
hormone known as insulin is necessary for utilization of all 
foods. In its absence, all ingested starch and sugar appear in 
the urine in the form of glucose. Furthermore, approximately 
one-half (by weight) of the protein in the food, or, for that 
mailer, ihe protein of the body w'hich is utilized to maintain 
life during periods of starvation, consists of glucose or com- 
pounds changed to glucose; this glucose in the absence of insu- 
lin, likewise, is excreted in the urine. Finally, when glucose is 
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not utilized, the oxidation of ingested fat or body fat is incom- 
plete. Instead of being converted 'into harmless carbon diox- 
ide and water the oxidative processes stop short of this point 
and the fat yields various toxic, acid residues, such as acetone, 
beta hydroxybutyric acid, and aceto-acetic acid. These can e 
lumped together under the term “ketone bodies.’ Ketone 
bodies are probably formed in the liver and are thence ex 
creted in the urine. Before being excreted in the ^ 
are neutralized by the alkalis of the tissues and blood. icsc 
alkalis or bases consist of sodium bicarbonate and various 
salts of potassium, calcium and magnesium. 

Formation of small amounts of ketone bodies is readily 
tolerated but formation of large amounts, such as occurs in 
severe diabetic acidosis, results in continuous excretion 
sodium salts and other bases in the urine.* At first on y 
tissues are affected by this loss of base, and the chemistry 
the blood remains unchanged. Finally, when the ° j . 
in the tissues are depleted, the sodium content o ^ ^ npiitnl- 
draxsm on to maintain neutrality. Furthermore, both nmi ‘ 

ized ketone bodies and sugar must be m theh 

can be excreted by the kidneys. The result is ^bat i th 

excretion there is'a tremendous loss of water. ^ 

loss of water there is also for various reasons n . 

understood a loss of chlorides. Finally, vvhen all compensc J 
mechanisms fail, the alkalinity of the bbod 
eventually the blood becomes slightly but 'J^bnite y 
reaction. It is not understood entirely, nor, for prac cal pa 
poses, is it necessary to understand, how changes be hlo 
produce the characteristic symptoms of diabetic ac 

"^^The extent of these chemical changes can be 
a considerable degree by analyzing t^he blood for b ^ 

power v.-ith carbon dio.xide, for, if the -odium _ mLin-Mor. 
Len lost through the kidneys, or has been he ^ 
with strongly acid ketone bodies, obvioi^ v it 
with carbon dioxide and, as a consequence-, the carb . 
aiming power is reduced. Clinically the 
nea or air hunger parallels roughly the lo--^ 0! c. 




Fc' p-e-^enl parp'.ici the rC!e phyed ty a.T..'r.'-.r.;a ir.^r. 
add-teie that cccttrt i= acr. 
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combining power of the blood; the degree of unconsciou^ne--, 
however, need not. 

Thus far, notliing has been said regarding the blood suga . 
This omission has been deliberate because of the usual tend- 
ency to overemphasize its importance. It is true that, u acid- 
osis occurs in an untreated diabetic patient, tlie blood sugar 
almost invariably is definitely or markedly increased. It is 
equally true, however, that tliis increase is not necessarily a 
measure of the severity of tire intoxication. Thus, a patient 
in deep coma may or may not have an unusually high blood 
sugar and, conversely, a patient who has a very high blood 
sugar may not be in coma, or even in acidosis. A sharp reduc- 
tion of the carbon dioxide combining power of the blood, on 
the other hand, is tolerated poorly and, almost invariably, is 
indicative of impending trouble. 

Etiology. — Acidosis and coma may occur among severe 
diabetic patients either as a natural consequence of the disease 
when treatment is inadequate or as the result of some coexist- 
ing disease. Among elderly patients who have mild diabetes, 
acidosis and coma almost never occur in the absence of asso- 
ciated disease or complication. Most cases of diabetic coma 
are preventable. IVhen it does occur, generally it can be at- 


tributed fundamentally to ignorance or neglect, or to both. 
Unfortunately, this indictment sometimes applies to the physi- 
cian as well as to the patient. Breaking the diet, omission of 
insulin, insufficient amounts of insulin, or some complicating 
condition such as infection, fracture of a bone, or hyperthy- 
roidism are the usual precipitating factors. Failure on the 
part of the patient taking insulin to realize that insulin is 
necessary wheUrer or not he takes food is a particularly com- 
mon cause of coma. Such patients often are well instructed 
conscientious, healthy, and well nourished diabetics who are 
getting along splendidly. In the presence of an intercurrent 
nhection, they may lose their appetite and may fail to eat 
Inder these circumstances, the fear of an insulin reaction mav 
lead them to omit their insulin. They fail tn roov i 
a. iagcuon of food ceases th^b ‘’’1 

More of foodstuffs eaten in Ute past. This fond 
Utilized in the absence of insulin and hein„ 

.... ,e.ds large amounfs of tao^ 
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the presence of infections and other complications, the effi- 
ciency of insulin, unit for unit, is decreased. Thus, they are 
omitting insulin at a time when they most need it. As a con- 
sequence, severe acidosis may appear within several hours, 
and, if it is not recognized promptly as such and if it is not 
treated, coma develops. 

If vomiting does not occur as a result of the initial compli- 
cation, it is almost certain to appear later as a result of the 
acidosis. In either event, vomiting accelerates the do\ymvar 
course of the patient. Among diabetic patients, vomiting is 
always a signal of danger which never should be ignored. 

Symptoms and Diagnosis of Diabetic Coma.* Tie 
initial manifestations are notoriously so vague and deceptive 
that acidosis should be suspected whenever any unusual symp- 
tom or sign makes its appearance in a known diabetic patien . 
Weakness, headache, thirst, anorexia, vomiting, apathy, drow- 
siness, pains in the legs, back and abdomen are among e 
more frequent earlier symptoms. Later, dehydration, eep 
breathing, somnolence, and coma develop. Eventua y, 
respirations may become irregular and shallow. 

Diagnosis of diabetic acidosis and coma should be sus- 
pected at the bedside and should be verified by chemica ana 
yses of the urine and,. if possible, of the blood. Almost wi i 
exception, the urine contains large amounts of sugar an 
give a strongly positive test for diacetic acid 
ride. These tests can be made readily in the home, 
amount of sugar of the blood is increased and the carbon ci _ 
ide combining power is reduced. As previously ^ 

tion of the blood sugar may not parallel the dmica 
of the patient but, usually, there is some parallelism ■ 
the carbon dioxide combining power and the condi lo 
patient. Definite symiptoms do not begin until the ca 
oxide combining power is below 40 volumes per cen - 

not appear until it has decreased to bdon' 30 volumes _ 

If the carbon dioxide combining power is belov. . 
per cent,t the s\TOptom5 are generally marked; u - - ^ 

•For the differential diaanoiis of diatetic con-.a 2 tA *•- 
see the section headed -Dh?no=ii and treatment of h>-?oa.ycem;c 

this paper. r,' tf e f.' 

t Joslin states that v.hen the carbon diomde cc.m 
U belo^- :0 n:z. per cent the case should he cla.=.:i:-eu a. 
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„f uncoGsdousness present does not to be related to 

further reduction in carbon dioxide combining pokier 

A mat deal can be inferred from the appearance of tl.e 

patitrltW tire cbeebs - ? 
deep, the skin is dry, and the eyeballs are 
red and drjs the oral secretions are tenacious and viscid^ i re 
quently, ^distended stomach is in evidence or can be demon- 
strated by palpation or percussion. The tendon redexes a 
reduced or absent and Babinski’s sign cannot be elicited. 

One should not be deceived by tlie presence of albumin and 
casts in the urine or by an elevation of the blood urea, both of 
which occur with considerable regularity in diabetic acidosis. 
Leukocytosis, as a rule, is associated with diabetic coma and, 
in itself, is not indicative of the presence of infection. 

Treatment.— Treatment of diabetic coma calls for prompt 
administration of insulin and replacement of excreted water 
and electrolytes. Detailed application of these two principles 
unfortunately cannot be reduced to fixed, didactic rules, 
nevertheless, it is advantageous to have in mind some sort of 
standard program which can be modified to meet the exigencies 
in any specific case. The general plan employed at The Mayo 
Clinic at the present time was introduced by AVilder and has 
been followed vdth only minor changes ever since. 

Too much emphasis cannot be placed on the necessity of 
considering each patient in diabetic coma as a specific problem 
in therapeutics. For example, children in coma must be 
treated somewhat differently from adults, a patient who has 
an uncomplicated coma differently from one suffering from a 
serious infection, and so forth. In every instance, the response 
to initial treatment must sers'e as a guide to the intensity with 
which further treatment is pursued. 

Whenever possible, patients in diabetic coma should be 
treated in a hospital where facilities are available for chemical 
analysis of the blood, provided that too much time will not 
be consumed while tire patient is en route. Treatment, how- 
ever. can and should be instituted before the patient is moved 
and arrangements should be made for continuation of treat- 
mcni if the journey will require more than four hours. The 
prompine.^s wilh which treatment is started is one of the big- 
gesv single factors in prognosis. Consequently, it is wise to 
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notify the hospital to expect the patient so tliat preliminary 
arrangements can be made. 

There are many similarities between the pathologic physi- 
olog}'^ of shock and of diabetic coma, and the adjuncts to treat- 
ment are the same in botli. For example, if possible, the bed 
should be warmed before the patient is admitted to the hos- 
pital and afterward the heat of the patient’s body should be 
conserved by use of blankets and hot water bottles. The latter 
should not be placed near the feet because of the danger of 
burning the patient. Gastric lavage with a warm solution of 
5 per cent sodium bicarbonate should be done routinely (unless 
the patient appears moribund), even though the patient may 
have vomited recently. Generally, there will be an appreciable 
amount of material found to be present in the stomach and 
its removal greatly facilitates subsequent feedings by mouth. 
After the stomach has been emptied, 250 to 500 c.c. of the 
solution of sodium bicarbonate may be left in it. A cleansing 
enema should be given routinely. 

While these procedures are being carried out, blood should 
be drawn for analysis, insulin should be given, and arrange- 
ments should be made for administration of tluids. The physi- 
cian, if he has not done so already, should try to find out why 
diabetic coma occurred. Was it the result of overeating, failure 
to take sufficient insulin, omission of insulin, previously unrec- 
ognized diabetes, or was it, possibl}*, the result of an obscure 
infection or other complication not as yet evident? If no sat- 
isfactory explanation can be found, he should be highly sus- 
picious of some cryptogenic infection or other complication 
and should begin to search for it promptly. In this connec- 
tion, such possibilities as hyperthyroidism, pyelonephritis or 
allied infections of the urinary tract, and acute appendicitis 
should be taken into consideration. 

Dosage oj Insulh :. — The dosage of insulin is that amount 
which will accomplish the purpose for which it i- given. It 
will vary according to the age of the patient, the .-ev erity a.r;d du- 
ration of the acidosis, the am.ount of insulin* that has bee.n givc.n 
previously and. to soine e-\tent, on the duration of the diabete; 
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and the usual dosage of insulin. Provided that Uie diagnosis has 
been established, the initial dose vnW vary from 20 to 100 units or 
more, depending on the condition of the patient an on t le 
other factors just mentioned. This should be repeated at inter 
vals of thirty to sixty minutes, continuing until the patient 
shows some signs of improvement. If there is not a definite 
improvement in three or four hours, larger doses should be 
given. One should not worry about the total amount of insulin 
that is used. Most patients who have died in diabetic coma 
have been undertreated rather tlian overtreated. There is, of 
course, some danger (w'hich I think is apt to be overempha' 
sized) that the patient will slip from diabetic coma into hypo- 
glycemia without evincing premonitory signs and symptoms. 
This happens only rarely and I have never seen a fatality from 
hypoglycemia when it occurred under such circumstances. 
Hj'poglycemia is usually not fatal and responds quickly to 
treatment but diabetic acidosis and coma are always potentially 
fatal and respond to treatment very slowly. Therefore one is 
usually justified in giving relatively large doses of insulin, even 
at the risk of producing an insulin reaction, rather than in 
giving an amount of insulin insufficient to correct the acidosis. 


As soon as the patient is able to retain fluids by mouth, carbo- 
hydrates in the form of sweetened drinks, such as orange juice, 
ginger ale, or sweetened tea, should be given to “cover” the in- 
sulin. One hundred to 200 c.c. of such solutions can be given 
cautiously in divided doses at regular intervals. If fluids given 
by mouth are not tolerated well, or if vomiting occurs, their use 
should be promptly discontinued and 5 per cent solution of 
glucose be given parenterally, by intravenous injections, proc- 
toclysis or hjrpodermoclysis. 


The insulin used should be “regular,” unmodified insulin. 
Because of its slow action, protamine zinc insulin should not 
be used except as an adjunct to treatment. An initial dose of 
50 units or less (depending on the age of the patient, severity 
of the coma, and other factors previously mentioned), of pro- 
tamine zinc insulin can be given and subsequent treatment for 
the first twelve to twenty hours carried on with regular insulin 
just .as though the protamine zinc insulin had not been used 
1 It IS elt that Uie insulin given subcutaneously will not be 
.ib^orbed, regular insulin can be given intravenously. In gen- 
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eral, however, it is better to give the regular insulin subcu- 
taneously. 

Treatment is facilitated greatly if the exact chemical status 
of the blood can be determined at frequent intervals. If, after 
treatment has been in progress for four to eight hours, favor- 
able clinical and chemical changes have not occurred, one can 
be certain that the treatment has been inadequate regardless 
of how many units of insulin were given. Urinalysis at inter- 
vals of one to two hours can be used as the only guide to treat- 
ment when the patient is able to void urine at regular intervals. 
Twenty or 30 units can be given when the urine turns red with 
Benedict’s solution, IS units when orange, and 5 or 10 units 
when green. There is reason to believe that repeated small 
doses of insulin are more effective than single large doses. It 
is usually inadvisable to catheterize patients repeatedly to 
obtain specimens of urine because of the danger of producing 
an ascending infection of the urinary tract. 

Fluids . — Patients in diabetic acidosis or coma invariably 
are dehydrated severely. Quick restoration of the blood vol- 
ume and tissue fluids is imperative. The best way to accom- 
plish this is by use of saline solutions intravenously.* Two to 
three thousand cubic centimeters can be given in this fashion 
and the administration of fluids continued by mouth, by hypo- 
dermoclysis, or by proctoclysis. In a severe case, 7,000 c.c, 
or more of fluid may be given in the first twentj'’-four hours. 
The initial intravenous injection of 1 liter of fluid may be 
given fairly rapidly. Subsequent injections may and probably 
should be given more slowly. Some clinicians prefer to give 
solutions of glucose and saline solutions intravenously at the 
onset of treatment. I have never been convinced of the neces- 
sity of giving glucose intravenously early in the course of 
treatment, as most patients in coma are pouring out huge 
amounts of unutilized glucose in the urine. Furthermore, the 
giving of glucose intravenously early in the course of treatment 
has the obvious disadvantage of interfering with the evaluation 
of the efficacy of the treatment at a time when it is very im- 
portant to know how much effect has been produced by the 
amount of insulin given. To me, this practical consideration 
* Ringer’s solution containing the sodium salt of racemic lactic acid has 
been advocated by Hartman. 
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carries more weight than the theoretical benefits which might 
be derived by increasing the amount of utihzable carbo- 
hydrates. 

Many times the blood sugar drops before the carbon diox- 
ide combining power rises. If the lag in recovery of the car ion 
dioxide combining power is too great, 250 to 500 c..c. of a so u- 
tion of 5 per cent sodium bicarbonate may be given intrave- 
nously. Ultimately, even if no alkalis are given, the carbon 
dioxide combining power usually returns to normal, partly as 
the result of liberated base previously combined with the ke- 
tone bodies. Large amounts of bicarbonate are definitely con- 
traindicated. Patients so treated may experience a marked 
alkalosis with practically no amelioration of the symptoms. In 
fact, Joslin, whose opinion commands great respect, does not 
use any alkali in the treatment of diabetic coma. I have never 
seen the judicious use of alkali produce any recognizably 
harmful effects. In fact, in a few instances, it seemed to be a 
crucial factor in recovery. 

Circulatory Failure and Anuria . — Circulatory failure is 
manifested by a falling blood pressure and, possibly, by anuria. 
Both of these signs usually are an indication of a bad progno- 
sis. Hj^Dertonic solutions of glucose or solutions of 10 per cent 
sodium chloride given intravenously have been used rvith suc- 


cess to overcome this condition. Transfusion of blood may be 
of benefit. If hypertonic solutions are given intravenously, an 
adequate amount of mobilizable fluid must be present in the 
tissues. Usually the circulation fails, ui part, for the same 
reason tliat it fails in shock, namely, because of lack of a suf- 


ficient volume of circulating fluid. It may possibly be a result 
of toxic effects of the ketone bodies on the myocardium. Under 
such conditions, it is doubtful whether or not cardiac stimu- 
lants, such as digitalis, are of any particular value. 

Prognosis.— Among younger patients who do not have 
complications, the prognosis is good provided that adequate 
treatment has been given. Among older patients, whether or 
not complications are present, the condition carries a greater 
mortality rate. Clinical considerations such as the duration of 
coma, the degree of coma, the age of the patient, and the pres- 
ence of complications are of greater importance in prognosis 
than laboratory data. As one might expect, younger patients 
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do better than older patients; those who have no complications 
have a more favorable outlook than those who have complica- 
tions. Dillon and Dwyer found that the mortality rate was 
highest among those patients who, on admission to the hospi- 
tal, were so deeply in coma that they could not answer “yes” 
or “no” to a simple question. But here again even when all 
indications point to a fatal termination, skillful and vigorous 
treatment literally may snatch many patients from the grave. 
Certainly, the indications of an unfavorable prognosis consti- 
tute no excuse for indifferent therapy. 

The incidence of coma among known diabetic patients in 
a locality is an index of the quality of the medical services ren- 
dered by the profession. Since the advent of insulin the inci- 
dence of diabetic coma has been materially decreased, but the 
fact that it has not been almost completely obliterated indi- 
cates either that the instruction given diabetic patients is in- 
adequate or that the medical profession is not taking full 
advantage of the facilities available for the treatment of dia- 
betes. In either event, if diabetic coma has occurred in a 
known diabetic patient, in the parlance of the Christian Scien- 
tist, “Error crept in.” 

DIAGNOSIS AND TREATMENT OF HYPOGLYCEMIC STATES 

Normally, there is about a teaspoonful of sugar in the 
blood stream at any one time or, in more precise terms, the nor- 
mal concentration of 'the blood sugar ranges from 70 to 120 
mg. per 100 c.c. of blood.* If there is a sudden decrease in 
the concentration of the blood sugar, a variety of symptoms 
occur, most of which can be interpreted as being the result of 
a disturbance in the nervous system. Evidence has been ob- 
tained from many sources which proves that the production 
of S3miptoms does not depend on the absolute level of the blood 
sugar but upon the rapidity wdth which the change in the level 
of the blood sugar occurs, or, possibly, on other unknown fac- 
tors. In any event, patients may have an extremely low blood 
sugar and be without symptoms and, conversely, typical symp- 
toms of h3q)0glycemia have been experienced by patients who 
had normal or e%^en higher than normal blood sugars. 

♦ The values obtained on analysis depend on the method used and the 
figures quoted apply to analyses done by the Folin-Wu method. 
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Hypoglycemia most Irequently is ^ u 

S'icToces efarg individuals tvho are not tnWn^^ 

No matter rvlrat the cause, the ^^niplom complex . 

the measures necessary to relieve it. . r ai,„ various 

to present the differential diagnosis or treatment of the ^a^ou5 
causes of hyperinsulinism, spontaneous hypoglycemia, li p 
toeenous hypoglycemia, and kindred disorders. 

Sympt^s of Hypoglycemia.— The symptoms of hypo- 
glyce^a vary greatly in different individuals and even m tlie 

same individual at different times. They ^ ° 

phenomena ranging from simple paresthesia of the lips to ge 
eralized convulsions, fugue states, and maniacal behavior^ The 
milder symptoms such as inward iiervousness, weakness 
tremor, sweating, and faintness resemble those occurring after 
injection of adrenalin. These may be followed by_ or associ- 
ated with a sensation of ravenous hunger. Sweating is a partic- 
ularly common occurrence. If the blood sugar is not elevated 
as a result of the patient’s taking food, symptoms referable 
to the central nervous system that defy classification dom- 
inate the picture. Dimness of vision, diplopia, ataxia and 
drunken behavior, stupidity, excitement, negativism, automatic 
behavior, delirium, mania, and stupor, all have been noted. 
Emotional instability ranges from all forms of anxiousness and 
querulousness to violence. Speech is distorted or the patient 
may be aphasic. There is a remarkable similarity between the 
hypoglycemic syndrome and acute alcoholism.* Laughing ’ - * - 


r laps. 


*So dose is the similarity between hypoglycemic shock and acute al- 
coholism that patients taking insulin are advised not to trust the diagnostic 
acumen of the police and are usually given cards which read: “This is to cer- 
tify that 1 am a user of insulin subject to insulin reactions; if found in a 
weakened or unconsdous condition call the nearest doctor. In the meantime 

give me sugar, orange juice, or sweetened fliuds. My doctor is 

Phone . Address . . , City My diet is gm. carbo- 

hydrate, gm. protein, gm. fat. Insulin, ... .units in AM., ....units 
•at noon, units PfM.” I know of one paUent who, when hypoglycemic, had 
an uncontrollable urge to urinate in public. This pecuUar trait resulted in so 
rr.any arrests that eventually the poUce learned to know him and to give him 
orance juice. ^ 
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crying jags, ugly jags, silly jags, in fact the entire gamut of 
jags are common to both conditions. As in alcoholism, there 
is a tendency for each episode to result in a behavior pattern 
that is characteristic for the individual. Coma, twitching 'of 
muscles, and frank convulsions, especially among children, fre- 
quently follow. Among some individuals, hemiplegia, palsy of 
the ocular muscles, and allied phenomena occur in the attack 
and may persist for a few days to several weeks afterward. 
Nausea and vomiting are not unusual and refusal to take food 
is ari exceedingly frequent and deceptive symptom during the 
attack. If examination is possible, it will reveal pallor, beads 
of perspiration on the face, firm eyeballs, dilated pupils, nor- 
mal pulse, tachycardia, and, very frequently, a positive Babin- 
ski reflex. In most instances, there is a dramatic recovery 
following ingestion of food or injection of glucose but, occa- 
sionally, recovery is delayed long after the blood sugar has 
returned to normal. 

Diagnosis. — From what has been said, it is evident that 
the diagnosis of hypoglycemia in a nondiabetic individual suf- 
fering from hyperinsulinism and allied disorders is fraught 
with great difficulties and it is small wonder that, in most cases, 
the initial diagnosis is usually erroneous. Such erroneous diag- 
noses as brain tumor, cerebral hemorrhage, epilepsy, hysteria, 
encephalitis, toxic psychosis, acute mania, and delirium are 
made more often than not when the patient is observed during 
the hypoglycemic episode. Most individuals suffering from 
recurring spontaneous hypoglycemic attacks experience initial 
attacks that are relatively mild; these patients soon learn that 
the attack can be relieved by food. Consequently, a history 
of previous milder attacks relieved by food is of great value 
in arousing one’s diagnostic suspicions. A history of attacks 
occurring before meals or after exercise likewise is obtained 
frequently. Among some patients, episodes occur early in the 
morning while they are still in bed. Hypoglycemia should be 
suspected in patients w^ho seek advice because of recurring 
episodes of a neurologic or neuropsychiatric character, espe- 
cially if the episodes tend to occur before meals, after fasting 
or after exercise and if the patient seems to be well in the 
interlude between episodes. 

To establish the diagnosis it may be nece5sar>' to have the 
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patient fast for twelve to thirty-six hours in order to induce an 
attack by exercise. A positive diagnosis can be made if it can 
be shown that (1) attacks can be induced by abstinence from 
food, (2) that the attack is accompanied by definite subnormal 
value for the blood sugar, and (3) tliat the attack can be re- 
lieved by administration of glucose. Glucose tolerance curves 
not only are diagnostic of these conditions but even may be 
misleading. Consequently the diagnosis of pathologic hypo- 
glycemia should not be made solely on the interpretation of 
glucose tolerance curves. 

Among diabetic patients taking insulin, the diagnostic prob- 
lem is relatively simple. In such cases any unusual symptom, 
regardless of how bizarre or atypical it is, should be considered 
to be an insulin reaction and should be treated accordingly 
until it can be proved to be otherwise. The fact that a voided 
or catheterized specimen of urine happens to contain sugar at 
the time does not nde out an mstdin reaction as the urine may 
have been in the bladder for several hours prior to the reaction. 
With the advent of protamine insulin, the problem of recogniz- 
ing an insulin reaction has been made more difficult. Reactions 
in patients taking protamine insulin are apt to be more insidi- 
ous in their onset and, sometimes, they are more refractory to 
treatment, especially when not recognized promptly. They 
also tend to occur twelve to twenty-four hours or more after 
the injection, instead of three to four hours after an injection 
of regular insulin. Nausea and vomiting and early morning 
headache are very deceptive symptoms which occur as the re- 
sult of protamine insulin hypoglycemia. Reactions following 
protamine insulin sometimes recur in waves after they have 
been treated. 


In either diabetic or nondiabetic individuals the diagnosis 
of hypoglycemia can be made with certainty only by shomng 
that the symptoms occurred with a definitely subnormal blood 
sugar and were relieved by its elevation. If a determination 
of the blood sugar cannot be made, a presumptive diagnosis of 
hypoglycemia is justified if the symptoms can be relieved 
cither by food or by an intravenous injection of glucose Tlrf 
onunately, criteria underlying differential diamosis of A- 
bolic coma and h^-poglycemic shock stiU are not und 
un,vcr5.11y tor that reason are appended in the taWaUon 
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TABLE 1 

Differential Diagnosis of Diabetic Coma and Insulin Reactions 
(Modified from Joslin) 


Clinical features. 


Insulin reaction. 


Sudden, minutes 


Overdosage 


Delayed or omitted meals 


Excessive exercise before 
meals 


“Inward nerv'ousness” 


Weakness 


Sweating 


Diplopia, blurred vision 


Paresthesia 


Psychopathic behavior 


Stupor, convulsions 


Pallor 


Shallow respiration 




Vomiting 


Abdominal pain 


Dim vision 


Constipation 


Dyspnea 


Florid face 



Dehydration — dry skin Sweating 


Pulse normal 


Soft eyeballs Eyeballs normal 


.Acetone breath 


Normal or absent reflc.ves j Babinski reflex often present 


Chemical features. 


Positive 


Acetone Positive 

Diacetic acid Positive 


Usually absent, especially in 
second voided specimen 

Negative 

Negative 


Leukocytosis Present 

350 mg. 60 mg. or lower 

CO 2 combining power. . Less than 20 volumes per i Usually normal 

cent ! 

Urea May be elevated often | Normal 

Response to treatmeluT' Slow I Rapid, occasionally delayed 
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Treatment.— Treatment of hjT)oglycemia, fortunately, 
simple. If Uie patient is cooperative, any carbohydrate food 
given by mouth will promptly abort the symptoms. uco.,c 
can be given intravenously or through a nasal tube into the 
stomach if tire patient is comatose. Difficulties arise if the 
patient is violent and refuses food. In such cases, O.o to 1.0 
c.c. of adrenalin given hypodermically will help to solve tlie 
problem. A rise in concentration of blood sugar follo^^s, if 
the liver contains glycogen. 

Hj'poglyceniic death, although uncommon, may occur. 
There is also reason to believe that a few patients who recover 
from severe and prolonged hypoglycemic shock sustain per- 
manent injury to tlie central nervous system. There is good 
reason for regarding hypoglycemic shock as a medical emer- 
gency and treating it accordingly, although experience with 
unrecognized and untreated hyperinsulinism suggests tliat, 
even when untreated, hypoglycemia need not be fatal. In very 
rare instances, clinical recovery either does not take place or is 
greatly delayed even after the blood sugar has returned to 
normal. According to Joslin, the longer the period of uncon- 
sciousness, the greater the amount of carbohydrate required 
by the patient. In one fatal case, 200 gm. of glucose were 
given subcutaneously and intravenously before the concentra- 
tion of blood sugar began to rise. 


acute adrenal insufficiency (“ADDISONIAN CRISIS”) 

If both adrenals are removed from an animal, a character- 
istic fatal symptom complex ensues. This symptom complex 
has been shown to be the result of removal of the adrenal 
cortices and not the result of loss of medullary substance. It 
can be prevented by administration of potent cortical extracts 
and rectified by the same means after it has developed It has 
been shown further tliat administration of cortical hormone 
may not be necessary to achieve these results, provided that 
the electrolytes of die Wood are maintained at normal values 
Acute adrenal insufficiency has somewLai tUo 
.ionsMp .0 chronic ndrenal insuffici (aL t .'"n' 
diobcric addo* has to diabele " l/t a T ' 
and. for that reason, may be difficult to rpr . ^arhy 

hnonn .ddisids aire^i n^r 
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such as buccal pigmentation, hypotension, asthenia, and so 
forth, are absent. Occasionally, it occurs in the newborn as 
the result of hemorrhages into the adrenal cortices, and it 
occurs almost invariably in patients at some time during the 
course of untreated Addison’s disease. 

The symptoms associated with acute adrenal cortical insuf- 
ficiency are characteristic, irrespective of the etiology, and are 
essentially the same whether encountered in study of man or 
of experimental subjects. For example, removal of both adre- 
nal glands of dogs is followed by a latent period, varying from 
twelve hours to several days, during which time nothing hap- 
pens. The dogs then become easily fatigued and apathetic; 
they refuse to eat and rapidly lose strength and weight. As 
they decline, they usually go into a coma or semistuporous 
condition and, just before death, muscular twitchings or con- 
vulsions may appear. During the period of survival, there is 
a progressive decrease in blood pressure, blood volume, con- 
sumption of oxygen (basal rnetabolic rate), and body tem- 
perature. 

Among human beings, apathy, weakness, hiccup, nausea, 
and vomiting are almost invariably present. Abdominal pain 
frequently is present. There is a sharp drop in the blood pres- 
sure from its usual level, although the blood pressure may not 
be subnormal. As the crisis continues, symptoms referable to 
the central nervous system, such as restlessness, maniacal be- 
havior, stupor, muscular twitchings and the signs of meningeal 
irritation may appear. Sudden death may occur at almost any 
time in the course of the crisis. 

Simultaneously with or shortly after the appearance of the 
symptoms just enumerated, changes occur in the physical and 
chemical character of the blood. In a general way, the severity 
of these changes parallels the severity of the symptoms. The 
water content of the blood decreases and, as a consequence, 
hematocrit readings, determinations of hemoglobin, and de- 
terminations of the plasma proteins are increased. The blood 
urea and nonprotein nitrogen are found to be increased, and 
renal function is impaired as is indicated by the phenolsul- 
phonphthalein test. Finally, profound changes will be found 
in the concentration of the various electrolytes of the plasma. 
The values for total base, sodium, and chloride are markedly 
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reduced ivWle there is usually an increase “ ^^CTheTe 

of the plasma potassium. Although it is not clear 

chemical changes take place, for prac ica P P 

ficient to know that the amount of so lu 

excreted by the kidneys has been greatly rncreimed 9™! '= • 

as a consequence, the stores of sodium chlo ide m ho tLSue 

spaces and, ultimately, in tlie blood, are greatly ^'P'^ ^ 

thermore, it has been shown Uiat loss of sodium is considerably 

greater than the loss of chloride ions. rAroxmnfprl 

^ Experimentally, adrenal insufficiency can be 
from occurring after adrenalectomy, and can e rea 
. cessfully after it has occurred, by giving potent extracts of the 
adrenal cortex and bv replacing the depleted bodily stores of 
sodium and sodium chloride by intravenous injections of 
sodium chloride, to which has been added more sodium, such 
as sodium bicarbonate, sodium citrate, or similar sodium salts 
of organic acids. Furthermore, it has been found that adren- 
alectomized animals and patients who have Addison s disease 
tolerate potassium salts very poorly and, conversely, that treat- 
ment is facilitated by restricting the intake of those foods 
which are rich in potassium salts. The efficacy of the low 
potassium, high sodium dietary regimen has been proved by 
the fact that completely adrenalectomized dogs have been kept 
alive and well indefinitely solely by administration of solu- 
tions of sodium chloride and sodium citrate, together with a 
diet low in content of potassium. Kendall, and others, found 
that such animals were able to breed and to have normal off- 
spring in spite of the fact that cortical hormone was not used 
except in the immediate postoperative period. 

Adrenal insufficiency in many respects is analogous to para- 
thyroid insufficiency (tetany). The latter can be controlled 
(temporarily, at least) by giving amounts of the missing fac- 
tor, the parathyroid hormone, by giving large amounts of cal- 


cium salts, and by reducing the intake of foods rich in phos- 
phates; adrenal insufficiency can be rectified by administration 
of cortical hormone, by giving sodium salts, and reducing the 
intake of potassium salts in the food. 

Dia^osis.— The diagnosis of acute adrenal insufficiency 
may be easy or difficult to make, depending on the presence 
or absence of the stigmas of chronic adrenal insufficiency 
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(Addison’s disease). If the patient is known to have Addi- 
son’s disease, any change in the patient’s condition should 
arouse the suspicion that a crisis is incipient. In the absence 
of facilities for making chemical studies of the blood, the diag- 
nosis can be proved therapeutically. If the signs of Addison’s 
disease are not present, making a diagnosis will present grave 
difficulties. In such instances, chemical studies of the blood 
are practically imperative. A moderately elevated concentra- 
tion of blood urea and reduced concentration of blood chlorides 
of a patient who is obviously ill and has gastro-intestinal symp- 
toms, should suggest the possibility of an addisonian crisis, 
provided no other explanation of the chemical abnormalities, 
such as high intestinal or pyloric obstruction and traumatic 
or surgical shock, is evident. As is the case with many of the 
less common diseases, a “sensitized” mind alert to such possi- 
bilities is the first requisite in the making of a diagnosis. 

Treatment. — Treatment of acute adrenal insufficiency 
differs from that of the stage of chronicity as does treatment 
of diabetic coma from that of ordinary chronic diabetes. The 
acute phases of both diseases constitute major medical emer- 
gencies and the essential principles of therapy of both diseases 
are the same. 

The hormones that are lacking should be replaced and the 
depleted stores of fluids and electrolytes should be replenished. 
As in diabetic coma, prophylactic therapy is of the greatest 
importance. During the stage of chronicity, most patients who 
have Addison’s disease uncomplicated by active tuberculosis 
can be kept in good health by drinking throughout the day 
1 quart or more of a solution containing 1 per cent of sodium 
chloride and 0.5 per cent of sodium citrate, provided that they 
adhere to a low potassium diet. A number of patients will re- 
quire, in addition, small amounts of cortical hormone two or 
three times a week. As is the case in diabetes, acute failure 
may develop at any time if the regimen is not follow’ed strictly 
or if some complicating disease arises. Overindulgence in foods 
rich in potassium was a frequent cause of crisis before the 
necessity of a low potassium diet was known. Fortunately, 
cases of either acute or chronic adrenal insufficiency are still 
clinical curiosities although the length of life of patients who 
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have Addison’s disease is being prolonged, ovidng to the effec 

tiveness of modern tlierapy. , , • r 

The patient who is in crisis should be put to bed immedi- 
ately and kept warm. Exertion of any sort should be strictly 
avoided.* Cathartics and enemas are dangerous and unnecea 
sary. Thirty to 100 c.c. of a potent corUcal hormone should 
be given intramuscularly or intravenously at once and to 2 
liters of a solution of sodium chloride and sodium citrate 
should also be given intravenously. If a solution of sodium 
citrate is not available, a teaspoonful of sodium bicarbonate 
(baking soda) may be added directly to the intravenous solu- 
tion of sodium chloride. If necessary, administration of intra- 
venous solutions and the cortical hormone can be repeated in 
a few hours. Usually improvement is dramatic. Rarely, a 
small amount of glucose is necessary to overcome the hypo- 
glycemia which sometimes occurs among these individuals. As 
soon as the patient is able to retain fluids by moudi, the solu- 
tion of sodium chloride and sodium citrate may be given orally, 
1 or 2 liters daily. The patient should not be moved until 
treatment of the crisis has at least been started. After this 
treatment, hospitalization is advisable. If the journey to the 
hospital is of any great length, before starting the patient 
should receive intravenously 1,000 c.c. of a physiologic solu- 
tion of sodium chloride and 0,5 per cent sodium citrate to which 
at least 10 c.c. of the hormone has been added. 


the crisis of exophthalmic goiter 

idlest physicians are thoroughly familiar with the syndrome 
associated with exophthalmic goiter, when the disease is of 
sufnciently long standing for the characteristic symptoms and 
signs to appear. However, it is safe to assume that some clin- 
icians have had little experience in the recognition or treatment 
01 the crisis which sometimes occurs in this disease 

These crises may occur at any time in the course of the 
disease if the patient is not taking iodine. As a general rule 
liovcNer, It IS encountered in three groups of patieL, namely:’ 

’ Thcfc palicnls arc exceedingly senative to anythin^ -a-airl, i 
arn burden on tbeir resources. I know of one patient wb I ^ ^ ® 

rming oui oi bed, and of others who died suddenly f 11° 
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( 1 ) early in the course of the disease, among patients who have 
severe, fulminating, unrecognized exophthalmic goiter; (2) 
among patients under medical treatment who have been taking 
iodine, but suddenly discontinue such treatment; (3) following 
thyroidectomy, among patients who have exophthalmic goiter 
and who have not been given a sufficient amount of iodine 
preopera tively.* 

Intense psychomotor stimulation and protracted vomiting 
are the chief characteristics of the crisis. In addition, the 
usual findings and symptoms of hyperthyroidism, together 
with the specific features of the S3mdrome of exophthalmic 
goiter, generally are present to some extent. However, the 
phenomena associated •with the crisis may be so prominent 
that the ordinary and more diagnostic manifestations of exoph- 
thalmic goiter are overshadowed and may escape the notice of 
even experienced clinicians. 

In the development of a crisis, loss of appetite and diarrhea 
frequently are the initial symptoms. These may persist for 
several days and may lead to a diagnosis of “intestinal flu.” 
Patients in this condition, on the verge of crisis, often insist 
that they feel all right and that they are not sick. On exam- 
ination, it is obvious that they are sick and have marked 
weakness and tremor. But they are usually pleasant, smile 
readily, and often are unconcerned. Among women, this mood 
may be replaced quickly by causeless weeping, especially if 
asked whether they have had crying spells. Some patients in 
this condition appear and act as though they were mentally 
dazed and they will have difficulty in comprehending what is 
told them or in following directions. Ultimately, vomiting usu- 
ally occurs. Vomiting at first may be deceptive. Patients may 
not mention the fact that they have been vomiting and, as 
they do not appear nauseated, they may not be questioned 
specifically for this information. Occasionally, they may 
vomit, and immediately afterward may keep down a good meal. 

* The thyroid storm which sometimes occurs immediately following thy- 
roidectomy for hyperthyroidism regardless of the type of goiter should not be 
confused with the crisis of e.xophthaImic goiter. The severe postoperative reac- 
tions which sometimes occur after thyroidectomy among patients who have ha 
adequate preoperative treatment with Lugol’s solution bear only a supcrfiaal 
resemblance to the crisis of exophthalmic goiter. 
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Eventually, however, tlie vomiting is likely to become mo 
protracted and, sometimes, it is so intense that i^othing take 
by mouth is retained. If tliis is the case, it is easy to make the 
erroneous diagnosis of pyloric obstruction, or even of pernicious 
vomiting of pregnancy. Occasionally jaundice also occurs 
Usually this has the characteristics of tlie intrahepatic of 
jaundice. It may vary in degree from that of a mere icteric 
tinge of the sclera to an intense jaundice comparable to that 
which occurs in obstruction of the common bile duct and it 


may be associated with abdominal pain. 

As the crisis gains in momentum, tlie characteristic ‘ stimu- 
lation” which is usually present in most patients who have 
exophthalmic goiter increases in severity. The restlessness and 
the “useless and purposeful” movements become intensified; it 
is almost impossible to keep the patient quiet. Such patients 
thrash around in bed and toss off the bedding. Almost invari- 
ably, the elbows become reddened from the continuous friction 
against the sheet. Ultimately, the psychic status may resem- 
ble that associated with acute mania, agitated delirium, or 
severe toxic psychosis. This intense agitation may persist until 
death or may give way to coma or severe prostration, in which 
case the patient is too weak to move. At this stage, the clin- 
ical picture is not unlike that of a “typhoid state” and, unless 
exophthalmos happens to be present, bears little or no resem- 
blance to the symptoms usually thought to be associated with 
exophthalmic goiter. 


Careful examination of the patient in crisis will usually dis- 
close some evidence that suggests the presence of exophthalmic 
goiter. Almost invariably, there is tachycardia or high pulse 
pressure, or both. Intermittent or continuous auricular fibril- 
lation is a frequent occurrence, especially among older pa- 
tients. The various ocular signs, such as the stare, exophthal- 
mos, or edema of the lids may be absent or so slight that they 
escape attention, although, in some instances, all of the clas- 
sical ocular signs of exophthalmic goiter may be marked If 
the thyroid gland is examined, almost always it will be firm 
and at least, large enough to be palpated. Bruits and thrills 
at the superior pole of the thyroid gland are frequent En 
_^rgcment of the thyroid gland frequently wiU not be visible 
Tlie skin, at first, is usually warm and moist but, as the loss 
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of fluid progresses, it becomes dry and dehydrated. Early in 
the crisis the oral temperature is normal; later, pyrexia, and 
ultimately hyperpyrexia, occur as the result of failure of the 
mechanisms of heat elimination or as a result of intercurrent 


infection, to which these patients are particularly liable to 
succumb. 


Pathologic Physiology. — The pathologic physiology of 
exophthalmic goiter, either in the stage of chronicity or in that 
of crisis, still is understood imperfectly. The theory promul- 
gated by H. S. Plummer remains as yet the most satisfactory. 
He felt that, as the result of an intense but unknown stimula- 


tion of the thyroid gland, an “abnormal” product was fabri- 
cated by the gland and was delivered to the tissues. He felt 


that this abnormal product possibly might be incompletely 
iodized thyroxin. Thus, the distinctive symptoms of exoph- 
thalmic goiter, and of the crisis, are the result of the reaction 
of this abnornral product on the organism, in contrast with the 
symptoms of “pure” hyperthyroidism as it occurs in associa- 


tion with adenomatous goiter with hyperthyroidism, or in asso- 
ciation with hyperthyroidism induced by administration of 


desiccated thyroid. 

In exophthalmic goiter, therefore, the total amounts of 


both products may be large or small and the relative amounts 
of each may vary. If there is an excess of the normal product 
and a relatively small amount of the inferior product, the clin- 


ical status of the patient approaches that observed among 
patients who have taken excessive amounts of desiccated thy- 
roid or among patients suffering from adenomatous goiter asso- 
ciated with hyperthyroidism. Contrariwise, if the inferior 
product predominates in amount, the peculiar stigmas of ex- 
ophthalmic goiter are the outstanding clinical phenomena. 
In such instances, the total amount of both products may be 
relatively small with the result that the patient has severe 
exophthalmic goiter and may be in a state of crisis although 
the metabolic rate is low. 

Acting on this hypothesis, H. S. Plummer introduced the 
use of Lugol’s solution in treatment of exophthalmic goiter. 
If the distinctive symptoms of e.xophthalmic goiter (in contrast 
with adenomatous goiter associated with hyperthyroidism) 
were the result of an incompletely iodized molecule of thy- 
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roxin, it ivas logical to suppose tliat these distincUye svmp - 
could be controlled by completely “iodizing the abnorm< 
molecule of thvroxin. In otlier words, by administration o 
iodine the abnormal product would be converted to a normal 
product and, simultaneously, the clinical status of the patient 
who had exophthalmic goiter would be converted to the clin- 
ical status of a patient who has “pure” hjTiertliyroidisrn, such 
as occurs, for example, follondng overdosage with desiccated 
thyroid. 

The phenomena obser\'ed after administration of Lugol's 
solution to a patient who has exophthalmic goiter are, essen- 
tially, those postulated by the Plummer two-product hypothe- 
sis. The distinctive features of exophthalmic goiter, such as 
the stare, the “stimulation,” and the sjmiptoms associated with 
crisis are obliterated rapidly (generally in about five days). 
Exophthalmos, being largely an anatomical deformity, may 
remain. Those sjTuptoms and signs which are primarily the 
result of an increased metabolic rate usually persist but, gen- 
erally, are reduced in intensity.* 

Diagnosis. — Diagnosis of the crisis of exophthalmic goiter 
usually is not difficult except among those patients who have 
severe exophthalmic goiter associated with minimal signs and 
symptoms. These cases may deceive even experienced clin- 
icians. For example, intermittent auricular fibrillation, inter- 
mittent delirium, and profound prostration were the only sig- 
nificant features of one case. The clue to the diagnosis of 
this case was auricular fibrillation which could not be attrib- 
uted to IwT^ertension, mitral stenosis, or arteriosclerotic heart 
disease. In some instances, the diagnosis can be made only 
on the basis of the patient’s response to therapy. 

Laboratory studies furnish little assistance to diagnosis 
which, in its final analysis, must be made at the bedside by 
purely clinical means. Here again, the prerequisite to making 
a diagnosis is keeping in mind the possibility of each of the 
various metabolic crises when a patient presents gastro-intes- 
tiiv.ll symptoms that do not conform to those seen in the usual 
run of intra-abdominal diseases. 

* Decrease in tlic metabolic rate which usually h>it • 

: 'UT r. n:.iicnt who has e:tcphthalmic goiter is treated with M 

,'.nd enc which was not anticipated by Plummer ^ 
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These patients usually are too ill and too restless to permit 
determination of the basal metabolic rate until after the crisis 
has been treated successfully. Then the basal metabolic rate 
generally will be found to be elevated, but in an appreciable 
number of instances, the degree of elevation will be surpris- 
ingly small. In uncomplicated cases, a leukopenia with a rela- 
tive lymphocytosis will be found. This has little diagnostic 
value. The same applies to the concentration of blood urea 
which may be elevated. 

Treatment, — ^The crisis of exophthalmic goiter may run 
its course, clear up spontaneously, and be followed by a period 
of gain in weight and relative improvement in the general con- 
dition of the patient as if a toxic product may have been elim- 
inated. However, before the introduction of Lugol’s solution 
the mortality rate at the clinic, among patients hospitalized 
because of crises, was in the neighborhood of 10 per cent. It 
is evident, therefore, that a patient in crisis is dangerously ill 
and should be so treated. Furthermore, there are few medical 
conditions which respond so quickly or so gratifyingly to treat- 
ment, as do the crises of exophthalmic goiter. Patients may 
appear almost moribund and, within several hours, seem well 
on the road to recovery. When properly treated, the disease 
carries a very low mortality rate. When institution of treat- 
ment is delayed too long, it may be impossible to prevent 
death. In this respect, the disease is comparable with diph- 
theria in which case early use of antitoxin is infinitely better 
than heroic treatment started too late. 

At the clinic, the usual practice has been to treat the crises 
of exophthalmic goiter by repeated oral administration of Lu- 
gol’s solution. Ten drops can be given every fifteen to thirty 
minutes in milk, grape juice, or water. If the patient vomits, 
the medicine again can be given immediately by mouth. The 
absorption of iodine takes place so rapidly that even though 
vomiting takes place almost immediately, some of the iodine 
is certain to be absorbed. Usually, after a few doses of Lu- 
gol’s have been given, vomiting ceases, and then the interval 
between doses can be lengthened. In the first twenty-four 
hours 100 to 200 drops of Lugol’s solution should be given. 

An additional 50 to 100 drops can be given daily for the ne.xt 
one or two days, after which the dose can be reduced to W 
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drops three times 
for the first time, 


daily. If the patient is comatose vfhen seen 
iodine can be introduced into the stomach 


through a tube. c- 1 .• f 

Usually no additional treatment is necessarjc Solutions ot 

sodium chloride and glucose, given parenterally by any route, 
are of great value if the patient is severely dehydrated. Iodine, 
in the form of potassium iodide, also may be given intraven- 
ously; but this is rarely necessary. As a rule, sedatives are 
not indicated and, if given, usually fail to produce the desired 
effect. When the symptoms of crisis are alleviated these patien^ 
generally quiet down and sleep without artificial aid. Digitalis 
is contraindicated during the crisis and usually is not necessary 
afterwards. Ultimately, thyroidectomy is indicated in prac-. 
tically all cases. This should be delayed for at least three or 
four weeks or longer, during which time it is important to con- 
tinue giving at least 30 drops of Lugol’s solution daily. If the 
drug is discontinued, another crisis may develop. 


PARATHYROID TETANY 


The term “tetany” is used to denote a symptom complex 
which results either from increased alkalinity of the blood or 
from a decrease in the amount of physiologically active calcium 
dissolved in the plasma. 

Normally there is about 10 mg. of calcium per 100 c.c. in 
the serum. About 3 to 5 mg. of this amount is united loosely 
with the serum proteins and is, therefore, chemically inactive. 
The remainder constitutes diffusible or chemically active cal- 
cium and, if its concentration is reduced, tetany may result. 
It follows, therefore, that, in the many diseases in which there 
is a reduction in the serum proteins and, consequently, a reduc- 
tion of the total calcium, tetany does not occur because there 
has been no change in the concentration of the diffusible or 
chemically active calcium. 


The alkalinity of the blood increases either as the result of 
administration of alkali or removal of acid radicals Hence 
tetany occurs from overbreathing (which removes carbon di’ 
oxide), from prolonged vomiting (which removes hydrochloric 
acid), or from poisoning from alkalis, notablv sodium k- 

l.ona,o. T„e ..chanis. by which increased ouil 
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blood (decreased hydrogen ion concentration) produces tetany 
is not fully understood. 

Most cases of parathyroid tetany occur among patients 
whose parathyroid glands have been injured inadvertently dur- 
ing the course of surgical procedures performed on the thyroid 
gland. True parathyroid tetany from any other cause is a 
medical curiosity. Tetany resulting from rickets, overdosage 
with alkalis, vomiting, and hyperventilation is encountered 
considerably more frequently. Irrespective of the cause, 
symptoms are essentially the same and can be relieved by the 
same measures. When the disorder is not the result of para- 
thyroid insufficiency, treatment naturally should be directed 
•toward removal of the fundamental cause. Tetany developing 
shortly after thyroidectomy increases the operative hazard ma- 
terially and should be regarded as a major medical emergency. 
Although the individual seizures which occur among patients 
who have chronic parathyroid insufficiency rarely cause death,* 
nevertheless they may be exceedingly discomforting to the pa- 
tient and alarming for the relatives to \vitness. Therefore, to 
that extent, they also constitute medical emergencies. The 
same remarks apply to the miscellaneous groups of conditions 
in which tetany is but one of the symptoms of the underlying 
disease, but, in such cases, the prognosis depends on the nature 
of the fundamental disturbance. 

Pathologic Physiology of Parathyroid Tetany. — The 
excitability of nerve fibers and nerve centers is regulated by 
calcium and the metabolism of calcium is, in turn, regulated 
by parathyroid hormone. Absence of the parathyroid hor- 
mone causes a decrease in the serum calcium, from its normal 
level of 10 mg. to 7 mg. per 100 c.c. or lower. Coincidentally, 
irritability of nerve tissue increases. With the decrease in cal- 
cium, the inorganic phosphates of the serum are increased. 
This reciprocal relationship between the behavior of calcium 
and phosphates is the rule in most disturbances involving these 
ions. That is, as calcium decreases, phosphate increases and 

* Larj’ngeal spasm terminating with asphy.xia may occur in the dog /ol- 
lowing removal of the parathyroid bodies. Patients may experience fatal hiyn- 
geal spasm shortly after operations on the thyroid gland but, otherwise, it is 
infrequent, although nonfatal laryngeal spasm occurs with considerable fre- 
quency among patients suffering from chronic parathyroid tetany. 
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vice versa. Most authorities are of the opinion that the de- 
crease in calcium rather than the increase in phosp late u re 
sponsible for the sj^mptoms in tetany. It is true, ho^vever, 
that a solution of phosphate given intravenously produces tet- 
any. Following such a procedure, however, the serum calcium 

diminishes. 

Beyond the scope of tliis article are such problems as the 
fate of the calcium which disappears from the blood, the cause 
of the tetany associated with alkalosis and with hyperventila- 
tion, the possibility of a common denominator of parathyroid 
tetany and akalosis, the various forms in which calcium is pres- 
ent in the hlood, the relation of calcium to acid-base equili- 
brium, and the mode of action of the parathyroid hormone. 
However, it is necessary to point out that, because of its sig- 
nificance in therapy, absorption of calcium by the alimentary 
tract is alwaj'^s incomplete and that two-thirds to three-fourths 
of the ingested calcium is excreted in the feces. The amount 
absorbed is increased when the calcium is present in the bowel 
in a soluble form. Solubility and, consequently, absorption of 
calcium salts is favored by vitamin D and by acid intestinal 
contents and is interfered with by alkaline intestinal contents. 
Insoluble calcium salts are formed in the bowel in the presence 
of an excessive amount of phosphate and, thus, absorption of 
calcium is prevented. 

SsTnptoms. — ^The unfolding of the clinical picture asso- 
ciated with parathyroid insufficiency can best be observed in 


man when it occurs accidentally following thyroidectomy. The 
initial symptoms usually consist of paresthesias, such as numb- 
ness and tingling, and sensations of stiffness in the lips, fingers 
and toes. As the concentration of serum calcium declines 
further, the hands and the feet become cramped and, even- 
tually, carpopedal spasm occurs. In these spasms, the wrist 
and elbow are flexed, the thumb is extended and adducted 
the fingers are approximated, the interphalangeal joints are 
extended, and the metacarpophalangeal joints are flexed Th^ 
resulting deformity is roughly cone shaped and known as the 
accouclieur s hand.” Both hands are similarly affected 
feet and lower extremities may or mav not taL 
?pasm. These cramps are painful. Generallv 

be abd.cled ngainst rcsistaBCe but it promptly 
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original position. Stridor and crowing respirations frequently 
occur as the result of laryngeal spasm. Laryngeal spasm is 
a. particularly serious symptom and demands immediate atten- 
tion if it occurs in the early postoperative period. The vocal 
cords may appear fixed as though both laryngeal nerves had 
been injured. In fact, if both nerves have been injured, there 
is a good chance that the patient also has tetany as the result 
of injury of the parathyroids. Generalized convulsions rarely 
occur among adults as the result of parathyroid insufficiency, 
but occur much more frequently among children suffering from 
tetany from any cause. 

Diagnosis. — Recognition of tetany usually is not difficult. 
In addition to the symptoms mentioned, two signs are of great 
value, namely, the signs of Chvostek and Trousseau. Chvos- 
tek’s sign is elicited by lightly tapping the skin overlying the 
facial nerve. In tetany, a slight or marked spasm occurs in 
the muscles supplied by this nerve. This sign is not always 
pathognomonic for, sometimes, it occurs among essentially 
normal individuals. Trousseau’s sign, although more incon- 
venient to elicit, is more reliable than Chvostek’s sign. A blood 
pressure cuff is put around the arm and the pressure is raised 
and maintained midway between the systolic and diastolic 
blood pressures. If the test is positive, the accoucheur's hand, 
previously described, results. Pressure should be maintained 
for several minutes in doubtful cases. Both these signs occur 
regardless of the etiology of the tetany. 

The diagnosis of parathyroid tetany can be established by 
chemical analysis of the blood. As already mentioned, the 
serum calcium is reduced usually to 7.0 mg. per 100 c.c. or 
lower, the inorganic serum phosphates are increased and even 
may exceed the calcium content. The serum proteins remain 
unchanged 

Occasionally hysteria simulates tetany, but in hysteria the 
clinical picture is bizarre or, at least, is atypical (for example, 
the carpopedal spasm may be unilateral) and the chemistry of 
the blood remains normal. In clinical practice, the hyperven- 
tilation that occurs in functional dyspnea probably accounts 
for more cases of tetany among adults than parathyroid insuf- 
ficiency if tetany which occurs following thyroidectomy is ex- 
cluded from consideration. Tetany caused by functional 
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dyspnea* can be relieved by placing a paper bag oyer the 
and, thus, making the patient rebreathe carbon dioxide. But 
the patient will respond also to intravenous injections 01 ^a'- 
cium and, consequently, this response to therapy does not help 
much in diagnosis. In this type of tetany, the serum calcium 
and phosphates remain practically unchanged. In poisoning 
owing to soda bicarbonate, tlie carbon dioxide combining po^^er 
of the blood is increased while tlie concentration of serum cal- 
cium and of phosphates remains normal. 

Treatment. — From what has been said, the principles 
underljdng treatment of acute parathyroid tetany are obvious. 
Calcium should be replaced in the serum and further loss pre- 
vented by injections of parathyroid extract. In actual prac- 
tice, however, parathyroid extract is rarely necessary. 

In critical cases, 10 per cent solution of calcium gluconate 
can be given intravenously, but, preferably, not until after 
blood has been withdrawn in order that the diagnosis may be 
established by chemical analysis. Calcium gluconate is avail- 
able in ampules ready for intravenous injection. Ten c.c. of 
10 per cent solution of calcium chloride also can be given; it is 
probably safer to dilute this with a solution of physiologic 
sodium chloride to make a solution of 0.5 per cent calcium 
chloride. Injection of parathyroid extract in doses of 10 to 


100 units may be necessary in very rare instances but this 
should not replace calcium therapy. As soon as the patient is 
able to swallow, a heaping teaspoonful of calcium lactate dis- 


solved in hot water can be given at intervals of one to two 
hours. At the clinic, powdered calcium lactate is preferred to 
the more expensive gluconate. Calcium salts in tablet form 
should not be given unless first they are dissolved completely 
in water. After the patient has been tided over the initial 
emergency^ (and he usually responds to treatment very rap- 
idly), administration of calcium lactate by mouth should be 
continued at intervals of four to six hours throughout the dav 
until It can be determined whether or not the injury to the 
parathyroid glands has resulted in temporary or nermanpnt 

tetany. This may require a few days or severS weeL. In the 

Uon il'r^ralon- syndroLe'S ^ 

- -cli arc becomiDg increasingly less common. ^^thargic encephalitis. 



ioo8 


EDWIN J. KEPLER 


meantime, calcium should be given often enough to control the 
symptoms. If solutions of calcium lactate are given frequently 
the use of parathyroid extract almost always is unnecessary. 

In an appreciable number of cases, tetany will prove to be 
temporary. This can be determined by withdrawal of cal- 
cium; if the symptoms recur treatment should be resumed. 

Treatment of chronic parathyroid insufficiency presents a 
number of problems peculiar to this condition, consideration of 
which is beyond the scope of the present article. The problems 
involved have been discussed by Boothby in detail and the 
merits of a diet low in content of phosphorus have been re- 
ported by Schelling and Goodman. In our hands, treatment 
has been facilitated by giving 10 drops of viosterol or its equiv- 
alent in cod liver oil daily. 
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COMMON EMERGENCIES RESULTING FROM CONTACT 
WITH CERTAIN PHYSICAL AGENTS 

Earl C. Elkins 


HEAT 


Talbott pointed out that the deleterious effects of high 
external temperature have been known for perhaps 2,000 
years. In Isaiah XLIX, 10, and Psalms CXXI, 6, there is cau- 
tion against the danger of being smitten by the sun. In Jonah 
IV, 8, reference is made to a condition which was apparently 
heat stroke. The effects of high temperature were described 
in medical literature two centuries ago. 

The effects of heat on the human organism are, of course, 
closely allied with meteorologic conditions, tropical climates, 
and endemic heat waves. The effects of heat are observed in 
connection with industrial occupations in which men must 
work in a high external temperature. Most of the literature 
written on the effects of heat seems to be concerned with reac- 
tions of the white race to sudden changes in external tem- 
perature. 

A study by Shattuck and Hilferty^® of sunstroke and allied 
conditions in the United States over a period of thirty years 
indicated that deaths attributable to excessive heat were dis- 


tributed very irregularly. The mortality rate was much higher 
in urban than in rural communities. The mortality rates fluc- 
tuated markedly but there was a slight downward trend from 


year to year. These statistics indicated that the average mor- 
tality rate was relatively high in the first year of life, very low 
between the first and twentieth years of life, then gradually 
increasing to the age of seventy years, and increasing rapidly 
thereafter. The specific mortality rates among men and 
women less Uian twenty years of age and more than seventv 
years of age were about equal, but the mortality rate amnna 
mm bmvocn U,e ages of twenty and seventy yeL was Trm 
nmes as pmt as among women of such ages. Probably this 
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could be correlated with occupation because the rate among 
women has increased with the increased employment of 
women. Shattuck and Hilferty stated further that, in the states 
which have a large colored population, the mortality rate 
among Negroes was 2.4 times greater than among the white 
population. Here again, correlation with occupation is sug- 
gested. Deaths were shown to occur in every month of the 
year which indicate that, in many instances, there was a rela- 
tionship to industrial conditions rather than to climate. Nearly 
all the deaths, however, occurred in June, July, and August, 
the largest number occurring in July. This indicates the pres- 
ence of a climatic factor. 

Other physical agents entering into the effects of high ex- 
ternal temperature are humidity and sunlight of short wave 
length (ultraviolet). Several authors^^’ suggest that the 
deleterious effects of sunlight are caused only by that of long 
wave length. Marsh,^^ working with rabbits, was unable to 
produce sunstroke in a series of animals by exposing their 
shorn heads to the sun for long periods of time. He stated 
that the animals were uncomfortable only when the blood, 
heated by circulation through the hot skin of the head, ele- 
vated the temperature of the body to the level of heat stroke. 

Likewise, the consensus among many authors®' was 
that humidity did not play an important part in the effects of 
heat. However, McConnell and Yaglou®® observed that men, 
working in still air that was at body temperature and was sat- 
urated with moisture, accomplished only a fourth of the work 
done in comfortable temperatures and humidities. Marsh - 
pointed out that, at external temperatures of 90° F. (32.2° C.) 
with complete saturation of surrounding air, there was an 
uncontrollable rise in the temperature of the body. This rise 
occurred at the rate of about 4° F. per hour and the pulse 
increased at the rate of about 100 beats per minute per hour.* 
Also, much higher temperatures were withstood when the air 
was in motion than when it was still, provided that it did not 
reach saturation of humidity. Although humidity may not 
play a primary role in diseases caused by heat, it does play a 
secondary role in the production of these conditions, particu- 
larly in industry. Under normal conditions the body produces 
more heat than is necessary to maintain its temperature, the 
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excess being lost by conduction, convection, radiation and 
evaporation. Conduction, convection, and radiation play a 
part only when the surrounding temperature is lower than 
that of the body. Evaporation plays tlie most important role 
in cooling the body and this can occur only when the humidity 
of the surrounding air is sufficiently low to allow evaporation 
to occur 

The physiologic resistance to high external temperatures 
depends on the proper functioning of the structures of the 
body, such as the circulatory system, the sweat glands (their 
innervation and blood supply), and the thermoregulating cen- 
ter. Considerable progress has been made in the study of 
diseases caused by high external temperature, but much re- 
mains unknown. 

Many terms have been used to designate diseases caused 
by external heat but it is the opinion of most investigators that 
these diseases can be placed under three main headings, 
namely; heat cramps, heat stroke, and heat exhaustion. 


Heat Cramps 

Definition. — ^Many descriptive terms have been applied to 
this particular condition, such as “miner’s cramps,” “stoker’s 
cramps,” “mill cramps,” “cane cutter’s cramps,” and “fire- 
man’s cramps.” All these terms are associated with the occu- 
pations rather than with the causative agent. “Heat cramps” 
seems to be the best term. This condition consists of painful 
spasms of the voluntary musculature following activity in a 
high external temperature.^® It is the opinion of Talbott and 
others that the condition, heat cramps, is a clinical entity and 
is not a part of heat exhaustion or heat stroke. 

Incidence.— Most cases of heat cramps occur in the sum- 
mer months. Although there are no accurate statistical studies 
available, occurrence of heat cramps apparently depends on 
meteorologic conditions, tj-pe of occupation, and so forth. This 
condition seems to be endemic in certain centers.^® 

Predisposing Causes.— Organic diseases and ill health in 
crease the susceptibility of the individual to sudden chanaei 
m temperature. Alcohol lowers the resi<:tanrp tn L ; n 
.cn.pe™urc.=.-.. because Use wSd sXafbT 
na a„ akobobc bout has not consumed the proper amount o” 
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food and water to sustain a correct equilibrium between elec- 
trolytes at a time when he is exposed suddenly to excessively 
high temperatures. Inadequate intake of food also is a pre- 
disposing factor whether it be caused by upset of the gastro- 
intestinal tract, or by anorexia from some simple cause. 

Recent attacks of heat cramps not treated adequately ren- 
der the patient susceptible to more severe attacks.'*® Most men 
who have mild cramps recover sufficiently at home, without 
specific treatment, so that they return to work the following 
day, only to succumb to a more severe attack of cramps at this 
later time.*® 

Susceptibility to heat cramps suggests inadequate adapta- 
tion to hard work in an environment of high temperature. The 
phenomenon is generally evident during the first days of a heat 
wave, and the incidence of cramps is greatest before adapta- 
tion is complete.*®- 

It has been estimated that,”’^^’^^-^®'*^-*^ in a hot environ- 
ment, workmen may lose as much as 7.5 liters of fluid and 22.5 
gm. of sodium chloride during the working day.®'*® Also, in- 
vestigations have shown that, in cases of heat cramps, the 
concentration of sodium chloride in the blood serum is reduced 
2 to 10 per cent, which is not associated with the other diseases 
caused by high external temperature. It seems reasonable to 
conclude that lowering of the concentration of the sodium and 
chloride ions in the serum, which results from loss of these 
substances through perspiration without being adequately re- 
placed, is the principal mechanism in the production of heat 
cramps.*® 

Clinical Findings. — The patient usually presents himself 
in a paroxysm of cramps, after work in a high external tem- 
perature. A description*® by Welsh gave an accurate rfeume 
of what usually is observed clinically. Welsh stated: “Grad- 
ual involuntary spasmodic contractions of certain groups of 
muscles occur. The flexors of the fingers as a rule are affected 
first. The cramps occur every few minutes. In other cases 
smaller muscles will remain unaffected and larger ones of the 
arms and legs or even ones of the abdominal wall develop the 
condition. Sometimes many muscles or groups are affected at 
one and the same time; at other times one muscle remains 
contracted from one to three minutes when it gradually re- 
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laxes. The beginning of the cramp is usually ushered in by 
a few feeble twitchings of the muscle about to be affected, 
these occur long enough before the general spasm for P^' 
tient to realize a cramp is coming. A cool breeze or a sudden 
jarring of the bed is often sufficient to throw the affected 
muscle into contraction. There seems to be a predilection for 
certain groups of muscles affected in the first attack to be the 
ones affected in the later attacks. In the well developed case, 
the cramps may occur every two or three minutes; later, they 
may occur at intervals of a half hour. The pain during the 
cramps seems to be severe. I have often had patients tell me 
that they would rather die than go through another attack. 
The pulse as a rule is normal but, in some cases, might be 
slightly accelerated, rarely being over 100. The skin often is 
clammy, sometimes dry. When perspiration becomes free the 
patient improves. The patient seldom vomits even though 
the abdominal muscles are involved.” 

The prodromal symptoms may be vague and, generally, 
they escape notice.^® The attack may be preceded by mild 
vertigo, headache, feeble twitchings of the muscles and, occa- 


sionally, intestinal cramps. 

Differential Diagnosis.— Heat stroke, heat exhaustion, 
and heat cramps arise in the same environment. However, it 
has been observed^® that the duration of the heat wave before 
the onset of cramps is important, because heat cramps oc- 
curred the first two or three days; this was not true of heat 
exliaustion and heat stroke. Patients who have heat stroke 
have temperatures elevated to 108° or 110° F. (42° or 
43.3° C.), but patients who have heat exhaustion have tem- 


peratures which are usually subnormal, and patients who have 
heat cramps have temperatures which are normal or slightly 
elevated. Heat stroke and heat exhaustion frequently are ac- 
companied by delirium, convulsions, and coma, but the mental 
changes accompanying heat cramps are very slight 

Nocturnal cramps and cramps following exercise^ are not 
distinguished easily, but any workman who has cramps during 
sleep should receive treatment for heat cramps ^ 

In cnses ol heat cramps gastric colic is betrildeting. i£ other 
ttpc. ol cramps do not etast. Otherwise, the diagnosis can be 
made without difficulty. 
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Prognosis. — ^Heat cramps subside quickly when the con- 
centration of chlorides in the blood returns to normal. Recov- 
ery depends somewhat on the severity of the condition and on 
the means and rapidity with which the chlorides are restored. 

Prevention. — Prophylactic measures include better work- 
ing conditions, improved living conditions, rest periods, and 
suitable light clothing. The most important single measure is 
that of maintaining a proper amount of fluid in the blood and 
insuring an equilibrium between electrolytes by administration 
of sodium chloride in the drinking water. It is the consensus 
that, in industrial plants, or in places where men are working 
in an environment of high temperature, the most satisfactory 
method for supplying the proper amount of sodium and chlo- 
ride ions is by using a solution of 0.1 to 0.5 per cent sodium 
chloride for drinking purposes.® 

Treatment. — ^Treatment of heat cramps depends on re- 
placement of sodium and chloride ions in the blood serum. 
This is considered a specific treatment.^® In cases of severe 
cramps, intravenous injection of physiologic solution of sodium 
chloride should be performed immediately. Other methods of 
administering saline solution, such as by mouth or by hypo- 
dermoclysis, can be used. However, intravenous administra- 
tion brings about recovery more quickly than administration 
by mouth and is much less painful than administration by 
hypodermoclysis. Cramps usually subside quickly after admin- 
istration of sodium chloride. The patient then should remain 
quiet for twenty-four to forty-eight hours. Further replace- 
ment of the fluid and sodium and chloride ions should be ac- 
complished by having the patient drink milk and other salt- 
containing fluids and eat foods which contain large amounts 
of salt. 

Many empirical remedies have been used for heat cramps, 
but none are very satisfactory. Morphine is used frequently 
for severe cramps but, in many cases, it will not control the 
pain even when used in large doses. 

Heat Stroke 

Heat stroke and heat exhaustion are not as well defined 
entities as heat cramps. Some investigators believe these con- 
ditions are a part of the same disease although they are asso- 



emergencies from contact with physical agents ioi 5 

dated wiUi different clinical pictures. l^Iany terms have been 
used to describe tire condition of hyperpyrexia cau^sed by ex- 
posure to prolonged, extreme degrees of heat. Such terms are 
“sun traumatism,” “solarism,” “sun stroke,’ and heat stroke. 
According to most investigators, these terms are synonymous, 
at least the actual clinical syndrome is the same in all. 

Etiology.— The underlying mechanism of heat stroke is 
not knoNTO. Several tlreories exist concerning the etiologic 
factor. It has been suggested that it is caused by: (1) aci- 
dosis, (2) autointoxication as a result of the action of heat of 
the tissues of the body, (3) damage to the heat-regulating 
centers, or (4) exhaustion of the sweat glands. 

Predisposing Causes. — ^The most important environmen- 
tal factor is a uniformly high temperature over a relatively 
long period of time.^® Heat stroke is more prevalent among 
the very old, the very young, persons addicted to alcohol, and 
those who have had heat stroke^^-^® previously. 

Prodromal Symptoms. — Hearne,^® in a study of 240 cases 
of heat stroke, stated that the most reliable premonitory signs 
were suppression of perspiration and increased urination. 

Symptoms. — ^The symptoms are usually gradual in onset 
with dizziness, headaches, mental excitement, depression, and 
frequent urination, but hyperpyrexia predominates. The skin 
is hot, dry, and flushed. The pulse is rapid; the blood pres- 
sure is elevated; the respirations are deep and labored.^® There 
may be pulmonary edema, loss of consciousness, delirium, 
coma, and death.^® 

Prevention. — The measures for prevention of heat stroke 
are similar to those for prevention of heat cramps. Hearne 
stated tliat heat stroke was absolutely preventable if the pa- 
tient was treated immediately as a case of hyperpyrexia as 
soon as he presented himself with a dry skin indicating sup- 
pression of perspiration. ^ 

Treatment. The patient should be removed quickly to a 
cool place; as soon as possible, the body should be sprinkled 
or sponged witli cool water and a fan should be directed on iLp 
body until the temperature of the body loweredt 

::d fo ^ 

clotcly. Venipuncture should be done and 400 to 500 “c of 
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blood withdrawn if asphyxia occurs accompanied by cyanosis, 
distention of the veins, or pulmonary edema.^^ The patient 
should have prolonged rest in bed. He should avoid high ex- 
ternal temperatures the rest of his life. 


Heat Exhaustion 

Etiology. — The etiology of heat exhaustion is not known 
It occurs after a prolonged exposure to a uniformly high tem- 
perature. It is believed to be caused by circulatory collapse, 
the exact mechanism of which is not known. It is thought that 
it may be caused by loss of fluids and chlorides, although many 
individuals who have heat exhaustion do not have a lowered 
concentration of chlorides in the blood. Frequently, the com- 
ponents of the blood are changed little from the normal. 

Symptoms. — The patient is exhausted and has a pale, 
clammy skin. The blood pressure is low, the pulse is rapid, 
and the temperature is usually subnormal. The patient may 
be in a state of severe shock. 

Treatment. — The treatment is mainly that of shock. The 
patient should be kept warm if his, temperature is subnormal 
and care should be taken that the temperature does not rise 
quickly to dangerously high levels. Caffeine, epinephrine 
hydrochloride, and other cardiac stimulants can be used as 
indicated, as in any other type of shock. The most important 
single factor in the treatment of this condition is replacement 
of fluids, preferably by intravenous injection of physiologic so- 
lution of sodium chloride with or without 5 or 10 per cent 
dextrose. 


FEVER THERAPY 

The complications resulting from fever therapy are essen- 
tially those mentioned in this paper in the section, “Heat.” It 
is to be emphasized, therefore, that artificial fever therapy 
administered by physical means should be done with the great- 
est care and under the control of a well trained personnel. The 
method of producing artificial fever (whether it is by a current 
of high frequency, aid-conditioned cabinet, radiant heat cab- 
inet, or other physical means) probably makes little difference 
with respect to the possibilities of complications resulting 
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from use of an excessively high external temperature in such 

procedures. ... , . 

The most frequent complications that occur while admin- 
istering prolonged artificial fever are circulator}' collapse, ex 
cessive hyperpyrexia, and burns of the skin. Circulator} 
collapse can be prevented largely by administering large quan- 
tities of 0.3 per cent saline solution by mouth, preferably 300 
to 500 c.c. per hour of treatment. If fluid is not tolerated well 
by mouth, intravenous injection of 5 or 10 per cent dextrose 
in physiologic saline solution should be used. The blood pres- 
sure should be recorded frequently. With lowering of the 
blood pressure to a dangerous level (80 to 90 mm. of mercury, 
systolic), intravenous fluids should be administered freely. 

Excessive hyperpyrexia is present if the temperature of the 
body becomes higher than 107“ F. (41.7° C.). The patient 
should be removed immediately from the fever-producing de- 
vice and the body cooled to the desired temperature. If the 
temperature does not decrease when the patient is removed 
from the apparatus, he should be sponged with tepid water and 
a fan should be allowed to blow directly on the body. 


Adaptation of the patient to a high external temperature 
plays a definite role in administration of artificial fever by 
means of physical agents. If the patient is subjected to a 
prolonged treatment with fever therapy without preliminary 


preparation, there seems to be an inability of the peripheral vas- 
cular system to accommodate itself to the high external tempera- 
ture that is required. Under these circumstances, cutaneous 
burns and general reactions occur more frequently than when the 
patient has had preparatory treatment. Therefore, preliminary 
treatment is given on the day preceding the long session of 
fever therapy to cause general peripheral vasodilation. The 
treatment should consist of either a short session of fever ther- 
apy, such as two or three hours at bodily temoeratures nf ini ° 
to 103 ; F. (38.3° to 39.4“ C.) or the patient should be L 
mer-cd in a hot bath for thirty minutes, to elevate his tem 
perature to 101“ or 102“ F. (38.3“ or 38.8“ C) This^^ 
maintained for one and a half or two hours bv Mckin J fR 

TMs U done by ad^taering a„“ 
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radiation. This is believed, by some, to be sufficient to allow 
accommodation of the peripheral circulation to the prolonged 
fever therapy that is to follow on the next day. 

SENSITIVITY TO HEAT AND COLD 
General CoNsroERATioNs 

In recent years, sensitivity to heat and cold has been de- 
scribed. These conditions are not frequent, but they can 
present serious situations in certain instances. 

Duke^° recently clarified, somewhat, questions regarding 
sensitivity to heat. He believed the condition was based on 
derangement of the heat-regulating mechanism and that the 
patient usually exhibited constitutional symptoms. Duke dis- 
cussed the reflex-like reaction caused by heat and effort, on 
one hand, and by cold and effort on the other. He pointed 
out that the effort syndrome described by Lewis frequently is 
caused by sensitivity to heat or to cold. The patient gives a 
history of exhaustion, weakness, dizziness, fainting spells, a 
sense of fullness or oppression in the chest, palpitation, ano- 
rexia, and nausea. 

According to work done by Horton, Brown, and Roth,"'’ the 
local and systemic reactions of individuals sensitive to cold, 
were similar to those produced by injection of histamine or 
histamine-like substances. As a result of cold, it seemed that 
histamine was released and, in addition to producing the usual 
urticarial changes locally, sufficient concentration in the blood 
to cause a systemic effect at times was attained. 

Symptoms of Sensitivity to Cold. — The local effects of 
sensitivity to cold are pallor during exposure, followed by red- 
ness, swelling, increased temperature on removal from a cold 
environment, urticarial eruption,^®’ sneezing, and swelling of 
the nasal mucous membranes.^^ After a latent -period of a few 
minutes, systemic reactions develop consisting of flushing of 
the face, sharp fall in blood pressure, rise in pulse rate, head- 
aches, dizziness, dyspnea, nausea, palpitation, syncope or a 
tendency tow^ard syncope, and, when large areas are exposed 
there may be severe shock."® 

A large number of the patients studied by Horton, Browm, 
and Roth had systemic reactions resulting in syncope. A large 
percentage of these occurred while the individuals were swim- 
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mine and some of the episodes of fainting necessitated rescue 
of the individual. Thus, it can be seen readily that individ- 
uals exhibiting such a phenomenon could meet with a serious 

accident, especially while swimming. 

Treatment of Sensitivity to Cold.— For immediate treat- 
ment, injection of epinephrine hj'drochloride or immediate 
plunging of the arms into water at 42° C. (107.6 F.)^ ivill 
relieve the local lesions. Desensitization can be accomplished 
readily by having the patient take cold baths, gradually de- 
creasing the temperature of the bath and increasing the period 
of immersion. Also, it may be accomplished by subcutaneous 
injection of histamine in gradually increasing doses.® 

Treatment of Sensitivity to Heat. — ^This disease is less 
defined than sensitivity to cold. Duke^® thought the clinical 
symptoms were caused more often by defective response to 
change in temperature than to change in temperature itself. 
These patients are more comfortable in cool, dry climates than 
in warm, damp climates. Dryness seems to be the most 
important factor. More effort can be tolerated in dry atmos- 
pheres. Avoidance of very low bodily temperature is impor- 
tant. A febrile disease will often give relief, and subcutaneous 
injections of colon bacilli appear to be of value. Hot and cold 
baths may be very valuable.^ 


Frostbite 

Frostbite is a term loosely applied to superficial or deep 
lesions produced by exposure of portions of the body to ex- 
tremely cold surroundings. There seems to be no close rela- 
tionship between frostbite and humidity, but there is a definite 
relationship between frostbite and the velocity of the wind in 
cold surroundings.® Brahdy® found that external temperatures 
of 8° to 14° F. wthout a wind could be withstood without 
occurrence of frostbite, but a wind at this temperature caused 
the incidence of frostbite to rise to eight per 10 000 

Pathology -Some authors®- classify frostbite according 
to the depth of the lesion. The er3rthema of frostbite of first 
degree soon passes off as does that caused by superficial burn 
second degree frostbite is associated with blistering and usu' 
a ly. regions of devitalized tissue will be found breath 
blisters wlndi later become ulcers. Third degree frostbUe is 
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caused by long exposure at a very low temperature; a whole 
extremity or part may be frozen solidly. This results in gan- 
grene, ulceration, a line of demarcation, and, in severe cases, 
sloughing of the frozen parts.®^ 

At the onset of frostbite, constriction of the blood vessels 
occurs, which disappears when the part is warmed.^ In the 
more severe stages, the skin remains white, becoming purplish- 
black twenty-four to forty-eight hours later. In cases of mild 
frostbite, a few superficial cells are killed, resulting in a red, 
swollen, painful region which may remain for some time.^ In 
moderately severe cases, necrosis of the epidermis and forma- 
tion of blisters occur.^ Most authors agree that gangrene of 
an extremity is caused either by prolonged contraction of the 
blood vessels or by formation of thrombi because of damage 
to the intima of the vessels.^^ Experimentally, it has been 
shown^® that the content of protein in the blisters and the 
appearance of the lesions are very similar, pathologically, to 
burns or other like trauma. Histologically, chronic inflamma- 
tion occurs in cases of frostbite. Examination of atrophic 
ulcers of the skin gives no evidence of a reparative process 
and all new tissue is much less vascular than usual.® The 
pathologic and clinical picture of this condition is that of 
ischemia.® 

Symptoms. — The patient complains first of tingling pain 
and numbness of the part. Later, as freezing occurs, all sen- 
sation disappears. As thawing takes place, the same symp- 
toms that occurred during freezing are experienced but they 
are of greater intensity and the pain may be very severe.®® 

Prevention. — Exposure to temperatures below 8° F. (or 
between 8° and 14° F. when there is a strong wind) should be 
interrupted frequently by short periods of rest in a warm at- 
mosphere.® It has been shown® that the longer the individual 
remains in a cold environment, after he has experienced numb- 
ness and blanching of the skin, the more severe will be the 
degree of frostbite. Therefore, when such symptoms are expe- 
rienced by individuals working in the cold, they should stop 
work for the day. Individuals working in a cold environment 
should have carefully fitted footwear and handwear. Often, 
individuals wear excessive amounts of clothes which may cause 
constriction of a part, thereby hindering circulation and en- 
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hancing the possibility of freezing. Individuals who have car- 
diovascular disease and diabetes should not work m a freezing 
environment. 

Treatment.— No well proved treatment is known, ihc 
consensus among physicians and laity is that frostbite should 
be thawed slowly. If sudden thawing of frozen tissue occurs, 
severe pain, burning, and tingling result.*' It is stressed that 
rapid thawing may result in rapid development of inflamma- 
tion of an exudative tj^e accompanied by more damage than 
would be accounted for by freezing alone." However, in a 
series studied by Brahdy® the rapidity with which frostbites 
were thawed made little difference. If there are open lesions, 
strict surgical cleanliness should be observed to prevent infec- 
tion. Should blistering occur, surgical dressings should be 
applied. European authors have obtained good results by 
approximately vertical suspension of the frozen part during the 
period of thawing and for several days thereafter.*^ They 
also have reported excellent results in treatment of acute frost- 
bite by heated air. However, it has been stated recently that 
heat, massage, and other treatment usually used in treatment 
of vascular disease were not particularly satisfactory,'^ the 
underlying factor apparently being more than vascular insuf- 
ficiency. If gangrene occurs, treatment should be the same as 
for gangrene owing to any other cause. 


ELECTRICITY 

The wise use of electricity in industry and in households 
has made its dangers more obvious than previously, although 
accidents caused by electricity have not increased in propor- 
tion to the wide use of this powerful physical agent. In 1935 
there were 630 deaths from electrical shock in the United 
Stales as compared to 6,228 deaths from drowning® It has 
been estimated that 0.5 to 0.9 per cent of all industrial acci- 
Jnts are caused by electricity.^® The total number of acci- 
dents cannot be estimated accurately because many of these 
accidents are not reported. In one of the large electrical in- 
dustries It was found that only 7 per cent of all accidents were 
e an electrical nature, but the accidents caused by electricitv 
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Factors Involved in Electrical Accidents 

Voltage. — Voltage neither determines the fatality, nor the 
extent of injury when the individual comes in contact with 
electrical current. Deaths have been reported from a current 
of 60 volts and recovery has been reported from shocks with 

120.000 volts.® Fatal accidents also have been reported from 
sinusoidal currents of 30 to 50 volts.^° 

Currents of low voltage (110 to 220 volts) used in homes 
and in industry have been considered erroneously as not dan- 
gerous, but the greatest number of deaths occur from currents 
that have voltages between 220 and 1,100 volts. The number 
of accidents caused by alternating current of low voltage seem 
to be increasing out of proportion to those caused by current 
of high tension.^® High voltage has a tendency to throw the 
individual away from the contact. 

Type of Current. — Alternating current of 39 to 150 cycles 
is most dangerous.^® Currents of extremely high frequency, 

400.000 and more, have no effect other than heating. It has 
been stated that, for man, alternating current is three times 
as dangerous as direct current. In one group of 212 fatal acci- 
dents, only eight were caused by direct current of less than 
220 volts.^® Laboratory experimentation has indicated that 
alternating current of 100 to 220 volts is more dangerous than 
a continuous current but, if the current was of 500 volts the 
dangers were more nearly equalized and, if the current was of 

1.000 volts, continuous current was much more injurious than 
alternating current.^® However, it has been established defi- 
nitely that alternating current causes more severe burns than 
direct current. 

Amperage. — Because amperage (intensity) is ascertained 
by dividing the voltage of the current by the resistance of the 
conductor, it is impossible to tell how much amperage can be 
mthstood by the human organism.^® Experimentally it was 
found that 200 to 250 milliamperes of direct current, and 70 
to 80 milliamperes of alternating current, respectively, proved 
most dangerous.'® Seventy to 80 milliamperes are sufficient to 
cause death in man.^® 

Duration of Contact. — The duration of contact with elec- 
trical current is very important. The low voltage of the house- 
hold current is not sufficiently strong to throw the individual 
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away, but causes vigorous contraction of muscles which tends 
to hold the individual in contact ivith the current. The better 
the contact the more dangerous the shock may be. Poor elec- 
trical contact may cause greater external damage, such as 
burning and charring, than good contact but the general effect 
is less. With good contact, there may not be much external 
evidence of burning, but the shock may cause a fatal result. 
Electrical contact is enhanced by wet hands, perspiration, and 
light clothing; therefore, more electrical accidents occur during 
the summer.^"'®® Likewise, any circumstance that insures bet- 
ter grounding of an individual, such as wet cement, or steel 
floors, is dangerous.^’^ 

Resistance and Susceptibility to Electric Shock.— In- 
dividuals who are aware of the dangers of shock can withstand 
shocks that would be fatal to individuals who are extremely 
afraid or who receive the shock unexpectedly.®’*^ There is a 
definite difference in susceptibility to electrical shock between 
individuals. The general condition of the victim is a factor. 
Fatigue and hunger also are factors. 

Resistance to passage of the current varies with the cir- 
cumstances. The skin offers the most resistance, which varies 
from 3,000 ohms to 100,000 ohms depending on the site, thick- 
ness, cleanliness, and dryness^® of the skin. Sweat or moisture 
on the skin may reduce the resistance to 1,200 ohms which 
would allow passage of 92 milliamperes with a 110-volt cur- 
rent, which would be sufficient to cause death.^® This accounts 
for the dangers of electrical appliances in close proximity to 
the bathtub and the serious and fatal accidents that result 
from handling the ordinary household electrical current out- 
lets, when the hands or body are wet because of perspiration 
or other reasons. 


Physiologic and Pathologic Effects of Electrical Current 

The exact mechanism by which electricity causes death 
not knon-n. The consensus is that death caused by an ele 
tncal current may occur from ventricular fibrillation, paraly= 
of the medullary centers, particularly the respiratory centc 
P olonged tetany of the respiratory^ musculature, and ner 

•^--nt though ^e ne?S 
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In the nervous system, petechial hemorrhages are found, 
particularly, in the medulla.^^ Chromatolysis occurs in the 
nerve cells. The cells are dark, the nuclei are shrunken and 
are often eccentric in position, and Nissl’s bodies may disap- 
pear. Lesions of the peripheral nerves have been described as 
localized ballooning of the myelin sheaths. The myelin may 
disappear gradually, leaving vacuoles.^® The axis cylinders 
may become fragmented.^^-^'* It has been stated that the elec- 
trical currents follow the great nerve trunks.®® Laboratory 
experiments have indicated that the abnormalities produced in 
the central nervous system by direct current differ from those 
produced by alternating current. It was found that direct cur- 
rent caused more damage to the nerve cells than alternating 
current, although hemorrhage in the central nervous system 
was observed more frequently following contact with alternat- 
ing current.®® 

MacMahon®® observed that, among aimals, following elec- 
trical shock there was delayed vasoconstriction resulting from 
sympathetic stimulation which simulated the vascular phe- 
nomena observed in cases of “surgical shock,” and which, in 
itself, would be sufficient to produce moderate ischemia, with 
the resulting deficiency of oxygen in the involved regions. Jel- 
linek®® stated that blood vessels became friable and brittle, that 
the endothelium was changed, and that parietal thrombi were 
attached to the intima. 

When striated muscle comes in contact with electrical cur- 
rent tetanic contractions occur, the spasm being so intense as 
to cause rupture of the muscle, luxation of the joints, and 
fracture of the bones of the part.®® 

Lesions of bone are reported to occur frequently when the 
current enters the body through the skull. ®^ 

Constant lesions are not found in the large organs of the 
body. Frequently no abnormalities are found.®^'®® Among 
experimental animals, search for microscopic findings was dis- 
appointing except in the central nervous system.®® Congestion 
of the heart, spleen, kidneys, and peripheral lobules of the 
liver, and congestion and petechial hemorrhages of the lung 
were observed. No constant lesion was present in the heart.* 
Electrical Bums. — The electrical burn is characteristic. 

It ma}' have an appearance varydng from that of a small punc- 
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of bum, but electrical burns o charred appearance; mime- 
monic. The center usua y pa\e, yellowish-wlute 

diately outside there is ^ reddened line 

region of the outer layer of the epidermis 

of hyperemia. ■ T mechanical means. The 

are pressed together closely, as i ^^^^g^ted to five 

cells of the rete malpighu aud t papillae are flattened.'' 

or six times their usual leng h ,ells .vhich 

There appears to be a molec ^ g electrical 

goes on to cellular and by tl foo^ or if the 

current enters ^ the part ntay 

current enters and leaves 

become completely +~oal Shock.— Immediate 

Symptoms ^gle to sudden death, 

effects may vary ^ contractions of the muscles, 

There may be rigidity or teta 5ntensitv and the path- 

local or “Lular spasms are sufficiently 

Somed they may cause asphyxiation and death. 

or pUiar sensory *“*7“ ™ 

stances iollotving which there is a leehng of eAaustion, ten 
'staffi ttaLscks, and headache. Pain U usually I‘ 

may be generaliaed and agonizing following shocks from h ^ 
voltage Tinnitus and deafness often occur temporari y also 
di oilrs of vision arc frequent. Restlessness 
maniacal excitement may occur m the period of ^conscious- 
ness The period of unconsciousness may be short or may 
last for several days follomng which there may be a period of 
amnesia. The pulse is hard and tense. Micturition and defe- 
cation may be inhibited. _ Acute pulmonary and cerebral 
edemas are not infrequent.'*’ " 

■: The secondarj^ and late effects of electrical shock may he 

paralysis, hemiplegia, and paraplegia. There may be signs of 
■ abnormal function of the autonomic system resulting in edema, 

cyanosis, peripheral arterial spasm, and Homer’s syndrome, 
hioro mnv be disorder of speech wbicb disappears in a few 


cvanosis, penpnerai arienai spcisiu, duu xj-uinci a 
There may be disorder of speech which disappears i 
.\iifUinrv nr vestibular damase has occurred. 


rliaV uti UlbUlUCl ^ 

days. Auditory or vestibular damage has occurred. Typica 
pictures of disseminated sclerosis have been produced by elec 
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trical shock. Clinical pictures resembling progressive muscu- 
lar atrophy or amyotrophic sclerosis have been described as 
appearing after an interval of a few days or a few months.^^ 

Treatment of Electrical Accidents. — Prevention of elec- 
trical accidents must be accomplished through education and 
measures for safety in industry and by enlightening the gen- 
eral public and emphasizing the hidden dangers that lie in the 
prevalent source of power that surrounds it. 

The most important treatment of electrical shock is arti- 
ficial respiration. This should be done immediately after the 
patient is removed from contact with the electrical current and 
should be continued until the patient continues to breathe nat- 
urally or until all evidence of life has disappeared. The cri- 
teria for death of such an individual differ from those in other 
cases, because there may be no reflex reactions whatever. The 
patient should not be pronounced dead until rigor mortis sets 
in, or until cooling of the body occurs. It has been recom- 
mended that artificial respiration be administered for three to 
eight hours. 

The method of resuscitation preferred in this country is the 
Schaefer method which is performed as follows: The patient 
should be lying on his abdomen, one arm extended beside the 
head, the other bent at the elbow with the face turned to one 
side and resting on the hand or forearm, so that the nose and 
mouth are free of obstruction. The operator then straddles 
the patient’s hips, his knees just below the patient’s hips. He 
then places the palms of his hands on the small part of the 
patient’s back with the fingers extended over the ribs, the little 
finger just touching the lowest rib, the thumb beside the 
fingers, and the tips of the fingers just out of sight of the oper- 
ator. The operator then slowly counts one, two, and with 
straightened arms swings slowly forward, so that the weight 
of his body is gradually, but not violently, brought to bear 
through the arms and hands on the patient. This act should 
take from two to three seconds. Then, counting three, the oper- 
ator swings backward, removing the pressure; he then counts 
four, five, as a rest period. These maneuvers, swinging for- 
ward and backward, are performed twelve to fifteen times a 
minute, causing complete respiration eveiy' four or five sec- 
onds. Artificial respiration should be continued without inter- 
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ruption for any reason until death is assured definitely or until 
the patient breatlies naturally. If natural breathing ceases 
after being restored, artificial respiration should be started 
again immediately. Because there is_ great shock to the indi- 
vidual, emotionally as well as physically, and also because 
there are latent effects resulting from strong electrical shock, 
the patient should be kept at rest in bed for two or three 
weeks, in severe cases. 

Treatment of Electrical Burns.— The consensus is that 
electrical burns should be treated as any other burns^^ are 
treated. ' Hemorrhage very rarely occurs immediately follow- 
ing electrical burns but secondary hemorrhage frequently fol- 
lows after shock has been controlled and after arterial blood 
pressure rises. Damage to the blood vessels in the immediate 
vicinity of the burned region usually is not widespread in the 
arteries, but damage may extend for some distance in the 
veins. All electrical burns should be treated as serious condi- 
tions, no matter how trivial they may seem. In cases of ex- 
tensive burns, early application of tannic acid is advocated.*** 
Most authors recommend avoidance of early surgical interven- 
tion. On the other hand, it has been suggested that immediate 
debridement or excision of the burned region beyond the hy- 
peremic margin and suturing should be done.®® Debridement 
of tissue well beyond the scar should be performed to insure 
inclusion of damaged vessels. This method is believed to lessen 
the disability resulting from extensive bums. 
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DIFFERENTIAL DIAGNOSIS OF ABDOMINAL PAIN 
Alex E. Brown 


Pain is of tremendous importance to the patient. It also 
often constitutes a key whereby the physician can disclose the 
secret of many disorders. Of course it is always necessary to 
consider this sjmiptom together with other fundamental data, 
but study of the pain syndrome alone often affords a valuable 
clue in diagnosis. Care must be taken to adjust interpretation 
of pain according to the individual’s threshold of perception 
of pain. Certain sensitive individuals possess an irritability 
which permits mild stimuli to produce a profound sense of pain 
whereas the severe pain of a gangrenous appendix will at times 
cause individuals of a phlegmatic temperament little more than 
discomfort. These differences are of course dependent on 
familial traits as well as on racial attributes. Environment is 
also a vital factor in encouraging or discouraging resistance to 
hardship and suffering. 


CONCEPTS OF PAIN 

Before effective thinking on, and logical . analysis of, the 
pain STOdrome can ensue it is necessary to have some basic 
anatomicophysiologic concept of the production of abdominal 
pain. The early ideas of Lennander and those of Ross, to- 
gether with modifications which have followed from the studies 
of McKenzie, Head, and others of more recent date, all have 
contributed to knowledge of this subject, and although any one 
physician may personally adhere more closely to one hypoth- 
esis than to another, it is necessar^r to realize that all afford a 
certain basic background for interpretation of pain Althoueh 
much remains unexplained, and some criticism may be leveled 
at each In-pothesis, one apparent rational approach to the 
problem seems afforded by the views of Morley^ He affim^Jd 
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the existence of two fundamental t5^es of abdominal pain: one 
derives from the autonomic nervous system and the other from 
the somatic or cerebrospinal nervous system. The first of 
these, splanchnic or visceral pain, according to Morley, results 
from stimulation of the afferent splanchnic nerves which, ac- 
cording to his belief, afford the principal nerve supply to the 
gastro-intestinal tract, gallbladder and liver, uterus and fallo- 
pian tubes. He expressed the belief that somatic or parietal 
pain results from stimulation of the afferent somatic nerves 
which supply the parietal peritoneum- and sensitive mesenteric 
regions. Although undoubtedly both nervous systems are con- 
nected with the thalamus, it seems likely that somatic pain, 
■with its clearer definition, is also connected with the sensory 
cerebral cortex. 

Visceral pain thus appears to be the more obscure in nature 
and to lack precise localization. It is likely to be dull and 
heavy in character, is usually deep-seated and, in addition, 
is often spasmodic and intermittent. Somatic pain is sharp 
and stabbing in quality and usually is superficial and contin- 
uous in nature. It is associated -with tenderness and rigidity 


of the abdominal wall and these phenomena are character- 
istically present at the site where the patient perceives the 
pain. Splanchnic pain is the result of abnormal tension on 
splanchnic afferent nerve endings in the muscular walls of hol- 
low viscera. A classic example is encountered in early intes- 
tinal obstruction of which the pain may remain unlocalized 
and tenderness or rigidity of the abdominal wall may be ab- 
sent. Somatic pain presents the familiar picture which is seen 
in association with inflammatory lesions, which, when the pa- 
rietal peritoneum is involved, present an area of localization 
with tenderness and rigidity. Morley has cited pain at the tip 
of the shoulder which results from irritation of the phrenic 


nerve to the diaphragm as affording a classic example of so- 
matic pain which is referred in a characteristic manner to the 
cutaneous areas of the shoulder that are supplied by nerves 
which arise from the third and fourth cervical segments. In 


a similar way, abdominal pain in general is referred by way 
of each of the lower six thoracic and the first lumbar ner\'es to 
a strip of parietal peritoneum and an overlying strip of muscu- 
lature and skin. In general, it seems likely that this segmenta 
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distribution, as Burgess has pointed out ^^areVbehvee^n^the 
to be referred from tlie stomach to the area bet\\ee 
xiphoid process and the umbilicus, that from the duodenum to 
the area dose above the umbilicus and that from the larg 
intestine to the midhypogastric line. Pam from the l^r ga 
bladder, and bile ducts frequently tends to be referred to th 

lower part of the epigastrium. , i 

Certain pain syndromes, however, such as the visceral p ^ 
of gastric and of duodenal ulcer, are more difficult to explain 
and it is possible that tliey may be dependent on some condi- 
tioned heightening of sensitivity to chemical changes, to vas- 


cular congestion or to other factors. 

Fundamentally then, with some explanation such as the 
foregoing in mind, the physician is aided in distinguishing be- 
tween lesions which produce only distention of a hollow viscus, 
mth exaggerated peristalsis, and those which produce true pa- 
rietal peritoneal irritation. 


GENERAL APPROACH TO DIAGNOSIS BASED ON PAIN 


In the general approach to the problem of differential diag- 
nosis of abdominal pain the development of an exacting his- 
tory is of primary importance and it is of course necessary to 
delve into all previous relating factors which could have a bear- 
ing on tlie case in question. 

The family history may throw light, as previously has been 
mentioned, on the sensitivity of an individual to pain. In the 
case of the individual of forty or more years of age, a family 
historjf of arteriosclerotic heart disease may indicate the possi- 
bility of abdominal pain secondary to atypical angina pectoris 
or coronaiv^ thrombosis. The predominance of a familial tend- 


ency to cancer should cause one to consider malignancy as a 
cause of obscure abdominal pain. 

The history of past illnesses must be carefully elicited, in- 
asmuch as they may have considerable relationship to the pre- 
sentmg problem. One classic example of this relationshb 
exists in the syndrome of disease of the gallbladder which mav 
ha\e had its origin in an attack of typhoid fevpr ^ 

ously. .\nother is furnished by the historv of ^ 

>ion «ilh Endamoeba histolyuL. In the latto i^r “ T 
intonation .ay be oSeted by tt'ileVo?" 



1034 


ALEX E. BROWN 


of diarrhea or of the extent of treatment. A history of tuber- 
culosis may offer an explanation for the puzzling picture which 
proves to be attributable to tuberculous peritonitis. Similarly, 
a history of tuberculosis or trauma may serve as a clue to dis- 
covery of the etiology of a lesion of the back with referred 
abdominal pain. Pain of this tj^De is not uncommon and care 
in developing the history frequently will throw light on the 
true nature of the condition. The menstrual or marital history 
of the female may throw light on various pains associated with 
the menstrual cycle, marital relations or complications of 
childbirth. 

The problem of rapidly and accurately obtaining the his- 
tory of the present illness is of importance. It will be aided 
by: first, estimating the severity of the pain from the action 
and facies of the patient and, second, by having the patient 
definitely locate the pain, not in generalities but by specific 
pointing with the finger. In the acute case, however, the pre- 
vious administration of a narcotic may cast considerable con- 
fusion on these issues. With these preliminary data in hand, 
further question may be made as to the mode of onset and 
duration of the disorder. The history of previous similar at- 
tacks is important in bringing to mind recurrent fulminant 
disorders associated with the gallbladder, gastro-intestinal 
tract or kidneys. 

If previous similar attacks have occurred inquiry should be 
made as to antecedent factors affecting the pain. Has the 
taking of food resulted in distress, has distress been affected 
by the act of defecation or micturition, has it resulted from 
bodily motion or even from changes in weather? Answers to 
these questions may serve to direct further attention to the 
gastro-intestinal, genito-urinary or musculoskeletal systems. 

Next the extension of the pain must be ascertained and 
this may give a most important clue to the disorder. Extension 
of pain from the posterior lumbar region, anteriorly to the 
bladder or genitalia, suggests the presence of renal stone, 
hydronephrosis, renal tumor or other condition of the kidney 
w'hile a similar extension, from the anterior lumbar region, may 
suggest the presence of a ureteral calculus. E.xtension of upper 
abdominal pain, around the subcostal region to the right scap- 
ular area, of course suggests disease of the gallbladder, al- 
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though rarely this pain may be present in the left epigastrium 
and extend to the left. Pain which is projected straight 
through to the back suggests a perforated peptic ulcer, it i is 
severe, and may be owing to a penetrating type o u cer i e.,.. 
severe. The presence of deep, boring epigastric pain extending 
through to the back may also suggest tire presence of a lesion 
of the pancreas or bile duct. Pain which extends anteriorly 
from the spinal column, particularly when there is a tendency 
for the pain to be projected to the hips or thighs, frequently 
bespeaks the presence of a spinal lesion. 


CONDITIONS WHICH MAY CAUSE ABDOMINAL PAIN 
In considering the actual individual lesions which may con- 
tribute to abdominal pain, the subject is seen to be so vast that 
it is possible only to touch on some of the outstanding points 
of interest. The subject may be classified as to specific organs 
involved, topographical distribution of lesions, degree and type 
of pain and so forth. For the present purpose, however, it 
would seem best to discuss certain of the important pain syn- 
dromes, together with the various similar conditions which 
may occur in associated abdominal regions. 

Pain Referred from Outside the Abdominal Cavity. — 
First, I think it advisable to discuss briefly those conditions 
which produce abdominal pain through reference from regions 
outside the abdomen. One group of these conditions is com- 


posed of those which cause back-pain, particularly when low 
thoracic in situation. In this instance diagnosis will be aided 
by the history of origin of the pain, by knowledge of its exten- 
sion and by its relation to posture, motion and thermal varia- 
tions. Pneumonia and associated pleurisy frequently produce 
abdominal pain which is distinguished with difficulty from that 
produced by acute intra-abdominal lesions. The height of the 
temperature, the presence of sjmiptoms referable to the upDer 
respiratory tract and the occurrence of dyspnea may surest 
diat pneumonia or pleurisy is present and confirmation can 
be obtained by general or roentgenologic examination of the 
thorax. Angina pectoris may give rise to chronic, intermittent 
epigastric distress and the symptoms of coronarv Tr- 1 • 
may resemble an acute abdominal episode The L 
-ini... occur, no, inirequemly among individuals suchTtam: 
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ers, who, in the press of work, may perform chores immediately 
after meals and thus cause the development of a postprandial 
syndrome of pain simulating peptic ulcer. Careful elicitation 
of the history will disclose details of an exertion-pain, rest- 
relief syndrome, and frequently will disclose the relationship 
of pain to exercise after heavy meals or to walking into a cold 
wind. In a case of coronary thrombosis, the history of pre- 
vious anginal attacks, when present, and the picture of a pa- 
tient in a state of cardiac collapse, who complains of pain or 
pressure in the chest, together with a lack of clear-cut abdom- 
inal findings, usually will serve to create a suspicion which can 
be confirmed by the electrocardiograph. 

Visceral Crises. — The various “visceral crises” associated 
with migraine, syphilis, tumor of the fourth ventricle or en- 
cephalitis also may closely simulate the pain of organic abdom- 
inal disease. Migraine, particularly when headache is absent 
or plays a minor role in the syndrome, may closely resemble 
the symptoms of a disorder such as disease of the gallbladder. 
Careful detailing of a history of the relationship of recurring 
attacks to nervous strain and fatigue, rather than to character- 
istic dietary indiscretions, will be of importance. Of value 
also is the absence of clear-cut abdominal findings such as 
tenderness and rigidity proportionate to the general stormy 
picture which is presented. This absence of localizing abdom- 
inal findings is of value also in detecting the “gastric crisis” 
of syphilis, and the diagnosis of course may be aided by the 
history of the development of syphilis and the presence of con- 
firmatory stigmas of its presence. In this connection, the phys- 
ician must be on the lookout, also, for the presence of organic 
abdominal lesions of syphilis which may produce more chronic 
symptoms of varying types. 

Poisoning and Allergy. — In making a diagnosis, care 
also must be taken not to forget the possibility of poisoning 
by foods or chemicals and of food allergy. In the condition 
first named, the history of a dietary indiscretion and the chro- 
nologic association of nausea, vomiting and diarrhea, together 
with the absence of rigidity'’ or increasing tenderness, is im- 
portant. Similarly', chemical poisoning such as that resulting 
from lead or arsenic may' cause generalized abdominal dis- 
tress; the acute pain of plumbism may' be confused with that 
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attributable to otlier lesions. A diagnosis of plumbism may 
be entertained when an organic lesion is not found to account 
for the pain, when a lead line is present on the guns, b len 
basophilic stippling is discovered in the blood smear or when 
lead is found in tlie urine. 

Sensitivity to food or food allergy' at times can produce 
pain which closely simulates that of organic abdominal lesions 
and of gallbladder disease in particular. It is particularly nec- 
essary to consider these nonorganic conditions when the pre- 
senting svmptoms are not characteristic of organic disease and 
laboratory procedures fail to confirm the presence of such dis- 
ease. Aids to the correct diagnosis are a history of previous 
urticaria or angioneurotic edema, possibly the according of 
relief by administration of epinephrine and determination of 
the absence of leukocytosis or of localized tenderness. 

Appendicitis. — In considering the individual abdominal 
entities which produce pain, first place must be given to appen- 
dicitis, a condition which may be confused with almost any 
other acute disorder of the abdomen. The pain syndrome is 
of paramount importance in making this diagnosis. The pain 
of acute appendicitis is characterized by an onset which 
masquerades as diffuse soreness, usually present in the mid- 


epigastrium. This pain is situated deeply and indefinitely. 
It increases in severity and frequently assumes the nature of 
colic; then, after three to five hours, it becomes localized in 


the right lower quadrant of the abdomen. It is usually not 
situated deep in the pelvis but is usually lower than the 
pain seen in other conditions of the right side of the abdomen 
with the exception of those originating in the pelvis. This 
early pain of appendicitis is definitely of a splanchnic or vis- 
ceral nature, and when involvement of the right lower quad- 
rant occurs there is tenderness and rigidity such as is asso- 
ciated with somatic pain. A characteristic accompaniment of 
the pam is the presence of nausea and vomiting. It is to be 
emphasized, however, that leukocytosis, fever, or nausea and 
vonnlmg may be absent but the presence of the characteristic 
pam syndrome, m the absence of any other suitable explana 
tion. IS sufiicient to mstify exploration. ^ 

Just as appendicitis, when associated ndth 
roc^cmble other acute abdominal disorders 


^3y many 
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of these disorders similarly suggest appendicitis. Particularly 
confusing are certain manifestations of disease of the urinary 
tract, such as' calculus, hydronephrosis, tumor, pyelitis or peri- 
nephritic abscess. Of importance in differential diagnosis, by 
which these conditions can be excluded, is the presence of past 
history of characteristic attacks of appendicitis, absence of 
pain in regions into which renal pain usually extends, lack of 
urinary symptoms and negative urinalysis. True chills, al- 
though common accompaniments of inflammation of the uri- 
nary tract are rare in association with appendicitis. It must 
be emphasized at this point that when appendicitis is sus- 
pected, or when chronic abdominal disorders in general are 
present, but symptoms cannot be satisfactorily explained, at- 
tention must be given the urinary tract and recourse may be 
had to cystoscopic examination or pyelograms if necessary. 
In this regard, Braasch pointed out in 1920 that in his expe- 
rience fully half of the patients who came to him with lesions 
of the right kidney and ureter had undergone previous opera- 
tions on adjacent organs, while the condition of the ureter and 
kidney remained unrecognized. Bumpus and Thompson also, 
in a study of 1,001 cases of ureteral stone, pointed out that 
the symptoms were suggestive enough to lead to appendic- 
ectomy in 22.6 per cent of cases. 

Prone to be confused with appendicitis also are various 
gynecologic conditions, particularly gonorrheal salpingitis, ec- 
topic pregnancy and ovarian cyst. Of importance in reaching 
the decision that these conditions are not causing the symp- 
toms is the presence of a normal menstrual cycle. Evidence 
against salpingitis is lack of history of exposure to gonorrhea, 
failure of the examiner to find evidence of vaginal irritation or 
to find Neisseria gonorrhoere and lack of characteristic bilat- 
eral masses or tenderness of the tubes. Ruptured ectopic 
pregnancy usually is characterized by sudden, severe pain m 
the lower part of the abdomen, normal or subnormal tempera- 
ture, the evidence of hemorrhage that is presented by pallor 
or air hunger and rapid, thready pulse. Usually, when ectopic 
pregnancy'- has taken place, a boggy mass can be detected m 
the cul-de-sac of Douglas and pain frequently accompanies a 
bowel movement. A twisted ovarian cyst on the right side 
may present an extremely difficult diagnostic problem but, at 
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onset, the pain usually is in tlie pelvis, and tenderness, without 
rigidity, may be present for a considerable time; palpation 
often will reveal the presence of an inflammatory mass and 
manipulation of the uterus usually accentuates the pain. 

Appendicitis also must be distinguished from disease of the 
gallbladder and from such conditions as malignancy of the 
cecum, slow perforation of a peptic ulcer and strangulated 
inguinal or femoral hernia. Characteristic evidence of each 
of these conditions frequently can be obtained from the history 
or physical examination. Regional ileitis involving the ter- 
minal part of the ileum may be suspected because of continued 
intermittent attacks of pain and obstruction and the diagnosis 
can be confirmed by roentgenoscopic examination. Similarly, 
a tumor of the small intestine may produce intermittent at- 
tacks of pain, owing to partial obstruction. An inflamed 
hleckel’s diverticulum also may exist and be diagnosed only 
• at operation. 

Chronic appendicitis is a diagnosis which must be applied 
with caution in the presence of vague abdominal conditions; 
the diagnosis frequently leads to difficulties. The condition 
occupies a position of much less prominence than the one it 
formerly held but it must be judiciously considered and pos- 
sibly could best be termed “recurrent appendicitis.” The diag- 
nosis must be entertained when the patient presents himself 
wth persistent or recurring pain in the right lower abdominal 
quadrant and a history of a previous attack of acute appendi- 
citis, or when the patient is seen in one of a series of recurring 
attacks of pain in the right low'er quadrant, with definite signs 
of appendiceal involvement, such as some tenderness and 
rigidity. 

Peptic Ulcer.— In the upper part of the abdomen, mild to 
moderate chronic pain occurs, principally in association with 
u cer or disease of Ure gallbladder. The diagnosis of peptic 
ulcer IS easy when the symptoms occur with chronicity Period 
wity, and regularity. It is further simplified when the svn 
drome is characterized by pain at night and by relief ^ter tho 
ot food or roda or after emesis. Fi„aUo„flL«^ 
.1. .dm,„os,s .s, of course, dependent on roe.tgSo^‘ 


The pain of peptic ulcer must be distinguished from 


that 
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of several other conditions. The mild to moderate pain of 
disease of the gallbladder is characterized by its chronicity and 
irregularity. In this condition, definite relationship to food 
usually is lacking unless the food is heavy, rich of greasy but 
belching, gaseous distress and a feeling of abdominal fullness 
frequently are present. Gastric carcinoma may account for 
chronic upper abdominal distress and may be characterized by 
long difficulty typical of that of ulcer; by intermittent symp- 
toms of long duration succeeded by more recent, continuous 
distress, or by a nondescript group of upper abdominal symp- 
toms of comparatively recent occurrence. The latter group 
of symptoms may also herald the presence of gastric syphilis, 
which can be diagnosed only by exhaustive study. Pain some- 
what similar to that of peptic ulcer occasionally may be pre- 
sented by diaphragmatic hernia and in this instance a history 
of previous trauma may lead to a suspicion of the diagnosis. 
In the presence of rather definite symptoms of an active gastric 
ulcer it may be well, when the roentgenologic findings are neg- 
ative, to suspect gastritis and to resort to gastroscopic exam- 
ination. The pain of gastritis frequently is accentuated by 
stooping forward, as Eusterman has pointed out. Symptoms 
of renal lesions, such as have been mentioned, are particularly 
likely to simulate those of peptic ulcer and should be investi- 
gated if the impression that a gastro-intestinal lesion is present 
cannot be substantiated. Epigastric hernia may serve to pro- 
duce a group of ulcer-like symptoms consisting of indefinite, 
cramp-like pain or pain definitely localized at the site of the 
hernia. Subacute or chronic pancreatitis often is associated 
with disease of the stomach or gallbladder and may also give 
rise to upper abdominal pain which has a tendency to appear 
two or three hours after meals. It may be characterized by 
pain in the left epigastrium referred to the back, and by a half- 
girdle zone of hyperalgesia. 

When surgical operation has been performed for a duodenal 
ulcer, appearance of the former pain usually indicates return 
of the ulcer. When gastro-enterostomy has been performed, 
and the pain is below, and extends somewhat to the left of the 
former site, a gastrojejunal ulcer is to be suspected. 

Pancreatitis. — Probably the most severe pain in the upper 
part of the abdomen occurs with the presence of acute hemor- 
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■ic pancreatitis, although that produced by a perforated 

-r rnlir mav be eQUallN 


rhagic 
duodenal 


ncreatitis, aitnougii lii.il ^ 

:nal ulcer or that of gallbladder colic may be equally 
severe. Pain is a symptom of paramount importance in the 
diagnosis of acute pancreatitis. It occurs suddenly and vio- 
lently and, according to Moynihan, “of all the pains the human 
body can suffer, this is by far the worst.” I^Iorphine as a rule 
gives little relief in ordinary doses. It must be remembere 
that 65 per cent of the patients are females, and that associated 
disease of the gallbladder is present in 71 per cent of cases, 
often with an antecedent history. Severe pain in the left side 
of the abdomen, to which V. Katsch has called attention, when 
present with tenderness of the left hypochondrium, appears to 
be pathognomonic of tlie condition. V omiting quickly becomes 
associated with the pain and some degree of shock soon fol- 
lows. Cyanosis may also be present. Tenderness and rigidity 
are both present and are especially marked in the epigastrium ; 
they are not as marked, as a rule, as when they occur with a 
perforated duodenal ulcer. It already has been pointed out 
that 65 per cent of the patients who have acute pancreatitis 
are females; even a larger incidence of those who have per- 
forated duodenal ulcer are males. 

In distinguishing pancreatitis from acute appendicitis with 
general peritonitis, it must be remembered that even when 
diffuse rigidity is present in the latter condition, the area of 
greatest rigidity is likely to be that which lies over the appen- 
dix. Also, in acute appendicitis with general peritonitis, rectal 
palpation may reveal tenderness or a mass, just as with a 
twisted ovarian cyst or ectopic pregnancy the pelvic findings 
will predominate. It is rare to elicit positive findings on rectal 
or \-aginal palpation in association wdth acute disorders of the 
upper part of the abdomen. The picture, pancreatitis, is likely 
to be confused, also, with acute intestinal obstruction’ but only 
when strangulation and associated tenderness are present In 
the latter condition, detection with the stethoscope of’bor 
borygmus occurring at the height of intermittent colic usnallv 
will sCTve to establish the diagnosis. 

Disease of the Gallbladder.— The varimic , 

gallbladder play a prominent role in causing nnnp 
pain and the classic syndrome of right subcostal^ ^ abdominal 
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be remembered, in this regard, that when a stone is present in 
the common bile duct, in association with jaundice, classic colic 
occurs in 60 to 70 per cent of cases, atypical pain in 20 to 25 
per cent and pain is absent in 6 per cent. If pain recurs after 
cholecystectomy, benign stricture of bile ducts must be con- 
sidered. When the condition is benign stricture of the common 
or hepatic ducts the pain usually is less severe than that pres- 
ent before operation and may be more in the nature of dull 
abdominal soreness. Colic, however, occurs in about 30 per 
cent of cases of benign stricture. When postcholecystectomy 
pain is present, and the question exists whether it is attrib- 
utable to recurrent stone of the common duct or to henign 
stricture of the duct, it is important to recall that the symp- 
toms of stricture usually come soon after operation whereas in 
cases of recurrent stone there is usually a lapse of about four 
years. 

In considering the pain of obstructive jaundice it is well to 
remember that this is largely dependent on the rapidity with 
which, and the degree to which, the bile ducts are occluded. 
Hence, colic may occur in association with pancreatic obstruc- 
tion attributable to malignancy just as, on the contrary, a stone 
in the common duct may fail to produce colic. Thus, about 
25 per cent of patients who have a carcinoma of the head of 
the pancreas have colic while about 40 per cent of such pa- 
tients do not have pain. When the malignancy involves the 
bile ducts there will be deep-seated pain in about 66 per cent 
of cases. 

Carcinoma of the gallbladder, although of rare occurrence, 
may be suspected in certain instances if there is a history of 
cholecystitis of long standing, if the patient is an elderly 
woman and if there is a persistent right subcostal pain asso- 
ciated with loss of weight and weakness. Finding of a pal- 
pable mass in the gallbladder area tends to substantiate the 
diagnosis. 

Conditions of the Left Lower Quadrant. — In consider- 
ing pain situated in the left lower quadrant of the abdomen, 
the physician again must include in differential diagnosis the 
various renal and pelvic conditions previously cited. As appen- 
dicitis is characteristically accompanied by pain in the right 
lower abdominal quadrant, .so also are div'erticulitis and carcin- 
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oma of the sigmoid likely to be associated wth pam in the left 
lower quadrant. Botli may give rise to chronic, dull aching and, 
if perforation occurs, tlie symptoms and signs of true somatic 
irritation are found; namely, localized^ pain, tenderness and 
rigidity. A history of loss of weight, diarrhea or hemorrhage 
may aid in diagnosing carcinoma, whereas the patient who has 
diverticulitis ma}^ give a history of constipation associated Mith 
the occurrence of previous acute attacks of pain, tenderness 
and so forth, in the left lower quadrant. Frequently, also, in 
a case of diverticulitis previous roentgenologic examination of 
the colon will have revealed the presence of diverticulosis. The 
pain of an enlarged spleen may give a dragging sensation in 
the left portion of the abdomen but palpation of this organ will 
clarify the diagnosis. 

Pelvic Conditions. — ^True pelvic pain usually can be at- 
tributed to various gynecologic conditions, as previously has 
been indicated. Simple ovarian cysts and fibromyomas usually 
give no pain until their size is sufficient to produce some sensa- 
tion of weight. Some alteration of menstrual disturbance may 
serve to call attention to the pelvis, when examination will 
reveal the tumor. Endometriosis may give rise to acquired 
dysmenorrhea, with pain referred from the pelvis toward the 


sacrum; pelvic examination is necessary for diagnosis. Perin- 
eal relaxation, with associated cystocele and rectocele, as a 
result of childbirth, may also cause lower abdominal discomfort 
of a bearing-down t}T5e. 


Genito-urinary Conditions. — Genito-urinary conditions 
such as a full bladder or vesical tumor, may give rise to supra- 
pubic aching, t^esical calculi frequently will cause sudden at- 
tacks of sharp pain which are aggravated by motion such as 
walking. Brooks has noted that nausea and vomiting are fre- 
quent accompaniments of renal disease. Uremia, particularlv 
when It IS Uie result of chronic prostatic hypertrophy with 
unnarN- remnUon, _is especially prone to produce abdominal 
distress, ^^^th vomiting suggestive of peptic ulcer. A careful 
hisiory and physical examination, together with estimation n 
the concentration of blood urea and of the amn„r,f t ■ ^ 

urine, of course, will establish the dia^osis 

The differential diagnosis of genitoMirin^r, i 

ba n considered in greater detail under appendTcitTs”^^'^”" 
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Functional Conditions. — Finally, the various functional 
disorders and neuroses send a large percentage of patients to 
the physician for diagnosis. Existence of this group of pa- 
tients would tend to put others in danger if physicians were 
inclined to sacrifice thoroughness for haste or were inclined to 
be influenced unduly by the psychic makeup of the patient. 
Correct diagnosis can be made in this group of cases, however, 
if every possibility of the existence of organic disease has been 
adequately investigated. Justification for one of the diagnoses 
applicable in these cases was given by Macy and Allen in a 
review of 235 cases encountered at the Clinic. In this group, 
they found that a diagnosis of chronic nervous exhaustion, 
made on an average of six and a half years before the final ex- 
amination of the patient, proved accurate in 94 per cent of 
the cases. As a large portion of these patients presented evi- 
dence of visceral dysfunction, largely in the form of various 
pain syndromes, it can be seen that the diagnosis was justified. 
As a rule, the pain of these patients has existed for a compara- 
tively long time without appreciable alteration and without 
assuming the true characteristics of known organic syndromes. 
It has a tendency to be vague or bizarre and often extends in 
unaccountable fashion. It further tends to association with 
fatigue or with periods of emotional stress and as a rule gives 
most trouble when the patient has moments of leisure. It is 
important that in spite of all this discomfort the general con- 
dition of the patient is usually unchanged from his normal one 
and the various examinations give uniformly negative results. 

THE ESSENTIAL KNOWLEDGE AND VIEWPOINT 

In conclusion, an essential to the correct diagnosis of ab- 
dominal pain is knowledge of familiar pain syndromes and of 
the various lesions which may simulate these. It is necessary 
to possess a high threshold of suspicion for disorders which 
may exist and to investigate these thoroughly when ordinary 
methods fail to substantiate first impressions. 



Medical Clinics oj North America 
July, 1P3S. Mayo Clinic Number 


FUNCTIONAL DISTURBANCES OF DIGESTION 
Walter C. Alvarez 


The most important tiling to do before treating any pa- 
tient with gastro-intestinal disease is to make as exact a diag- 
nosis as possible. In a large percentage of cases if the physi- 
cian will only take time at the beginning to secure an adequate 
history, the cause of the trouble will become fairly obvious. 
The digestive tract is so exceedingly sensitive to nervousness, 
worry, anger, and fatigue that, of all physicians, the gastro- 
enterologist must be the one most concerned to learn some- 
thing of the patient’s temperament, of his sorrows, and his 
problems of life in home and office and shop. Actually, even 
when an organic disease is found, such as an ulcer in the duo- 
denum, it still may be essential that the physician delve into 
the patient’s private life to learn of such things as financial 
reverses, marital unhappiness or bad nervous habits, which 
commonly give rise to a peptic ulcer and later help to keep 
it active. 

I would emphasize that as a rule the physician should make 
the diagnosis of a functional digestive trouble not by exclusion; 
not simply because he cannot find any organic disease, but 
because the symptoms complained of are typically those of a 
well-known functional disturbance, or because an obviously 
fussy, worrisome, fidgety, weepy, constitutionally inadequate, 
or half crazy patient tells his storj^ and behaves during the 
examination in a t>q)ically neurotic way. We physicians all 
dread meeting the woman with such a multiplicity of com- 
plaints that she comes to the first interview with a rvritten list 
nf them; we know immediately that she probably hasn’t much 

RTiously with her, and tve know that our therapeutic 
reMilis vail not be brilliant. ^ ^ 

The great advantage of niakin<^ the t 

.art. poti.ivehr , that i..“dr;rr„: 
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and laboratory examinations which must always he made be- 
fore the patient can safely be reassured, something he found 
such as an apparently silent gallstone or dugdenal ulcer, or a 
few amebas in a constipated stool, the physician will not im- 
mediately jump to the conclusion that all the patient’s troubles 
are due to cholelithiasis, duodenal ulcer, or amebiasis. Actu- 
ally, as years of practice bring a man wisdom, he becomes less 
and less inclined even to mention these abnormalities to the 
nervously harassed patient, and he becomes more inclined to 
insist on the essential fact that the main trouble is a neurosis 
which cannot be cured by any amount of tinkering at some one 
or two organs of the body. Anyone who takes thought ought 
to be able to see how unlikely it is that the removal of a dead 
tooth, or tonsillar tags, or a hemorrhoid, or even a gallstone 
could change a frail little complaining, jittery, psychopathic 
girl into a normal healthy woman; and yet the performance of 
this miracle is being attempted many times a day in nearly 
every hospital of the land. 

Many physicians feel that they cannot afford to take the 
time to listen to a long history. They are too busy, and there 
are too many patients waiting outside in the anteroom; but 
actually if a physician does not take adequate and informa- 
tive histories, and if he regularly looks to the roentgenologist 
and the laboratory girl for the diagnosis, he is bound to make 
serious mistakes, and during the course of weeks or months he 
is sure to waste many hours of time on misdirected and there- 
fore futile treatments. 

For instance, if an old man’s belching and heartburn and 
high epigastric distress after a big dinner are due purely to a 
narrowing of a coronary artery, and the physician does not 
get the histor}'- of attacks of anginal pain on effort or after the 
loss of temper, what can he hope to gain by trying various 
diets, carminatives, and colonic vaccines? I could easily pre- 
sent here scores of case reports which would show how true it 
is that the physician can, in the course of a busy year, save him- 
self many hours of effort if he will only listen to the patient s 
story for a longer time at the beginning. 

Mere, for instance, comes a recently married woman with 
giant urticaria. She has been skin-tested several times, and 
hours have been spent on leukopenic indexes and on trying 
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to adjust elimination diets. She has been given injections o 
calcium, epinephrine and peptone, and her digestive tract has 
been studied roentgenologically time and again. ^ 7 "^! ' ’ 
ivhen someone takes the trouble to sit down and chat with her 
long enough to get acquainted, he learns Uiat the urticaria came 
within a few hours after she was shocked by the discovery 
that her husband has a child by his old mistress whom he is 
still supporting. He learns also tliat when this patient i\ent 
home to mother for a while and calmed down a bit, she became 
almost well, in spite of the fact that she went back onto a full 
diet. 

Obviously, it is highly important that the gastro-enterolo- 
gist see his patients as human beings in their setting at home 
and in tlie office. He must know something also of their ances- 
try, and much will become clear to him when he finds that a 
queer, inadequate, uncommunicative and unfriendly patient 
has several insane relatives. I feel sure that this type of hered- 
ity commonly accounts for a group of symptoms which suggest 
that the autonomic nervous system is extremely unstable and 
given to playing miserable tricks on the patient. In many 
cases it accounts also for nervous breakdowns, mild depres- 
sions, and extreme feelings of fatigue or toxicity which are 
otherwise unexplainable. Often it accounts for the inability of 
a healthy looking man to work or to earn even a meager living. 
Such a man rarely seems to realize that his digestive troubles 
are due to the fact that he is psychopathic and poorly adjusted 
to life among his fellows. Usually he blames all of his dis- 
ability on some vague indigestion or pain in stomach or colon 
and he may feel so sure that poisons elaborated in the bowel 
are destroying the brain that he will almost beg surgeons to 
operate on him, not once, but several times. 


In many cases the physician should know that the patient 
before him is caught in a miserable situation at home from 
winch there is no possible mode of escape. How can he hone 
to help a woman ^^•ith diets or sedatives or operations when she 
u fight, ng day and night with a man whom she hates and 
deqnses but whom she cannot weU leave because if she did 
-he and her children would be penniless? Hr n • ^ ^ 

iKlp .1.0 hcadod,«, backache, and K u™ 
cirl .1,0, bocaaec o, dire neej S fo 

mua stick to the uncongenial 
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job which is draining all of her strength? How can one cheer 
her up when the need for supporting aged parents is makin 
marriage and escape impossible for her? Or how can one hope 
to cure the young lawyer who has failed in his bar examina- 
tions and whose only prop to self-respect is now his illness? 

Often I have to say to patients after I have heard the his- 
tory of misery or overwork, that the only way in which I could 
possibly cure them would be to get from some benevolent in- 
surance company an annuity which would assure them of, let 
us say, $150 a month for life. And usually they admit that 
this would do the trick because it would free them from daily 
contact with a hated person or job and it would free them from 
those terrible fears of the future that keep them awake at night. 

Unfortunately, because these people keep hoping against 
hope that they will some day be cured by some prescription or 
diet or operation, they generally keep going the rounds, and 
sooner or later they part cheerfully with teeth or tonsillar tags 
or some detachable abdominal organ. 

So far I have talked of the great advantages that accrue 
to the patient when a careful history is taken at the start. 
Actually there are advantages also for the physician. By first 
getting a good understanding of the psychic problems, he can 
save himself or the institution in which he works from wasting 
much money on laboratory reports which contribute nothing 
to the diagnosis. The young physician who rushes ahead and 
orders a hundred dollars’ worth of laboratory and roentgeno- 
logic work, commonly finds himself later holding the bill be- 
cause the constitutionally inadequate and psychopathic patient 
is often compelled to live off of relatives who are almost as 
badly handicapped and as poor as he is. I am not arguing 
that the poor be examined superficially just because they can- 
not pay; when a shop girl comes with a fever for which no 
cause can be found, of course every nook and corner of her 
body must be searched for infection, no matter what it costs 
the institution caring for her; but w’hen one finds that a poor 
old farmer wdth an inoperable carcinoma of the stomach was 
sent by a methodical young assistant to several specialists for 
a thorough check of focal infections, one cannot help being 
annoyed, first, because the tired old man had to be needlessly 
bothered, second, because a supposedly educated man should 


oq 
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be so thoughtless, and third, because the expense i\ould ha% e 
to be borne by the clinic. Even if the man had been a mil- 
lionaire, it would have been a crime to pass these bills on to hirn. 

Naturally in most cases, even when tlie physician is certain 
from the history that tlie troubles are functional s nature, he 
must make some examinations before he has a right to assure 
the patient that nothing serious is wrong. As everyone knows, 
it is perfectly possible for a tired, overworked, and psycho- 
pathic girl to have tuberculosis or a tumor of the uterus, and 
besides, a careful examination is one of the best vehicles for 
psychotherapy. The point I want to make is that after a 
patient with an obvious neurosis has once been examined thor- 
oughly in a fine medical institution or by one or more able 
physicians, all of this work need not promptly be repeated, 
as it so commonly is nowadays, by the next physician who is 
consulted. 

Unfortunately, this next physician often feels compelled to 
order a number of tests which he knows are not likely to reveal 
anything important simply that he may protect his reputation 
in case the patient, in further shopping around, should fall into 
the hands of that type of young doctor who prides himself on 
tlie machine-like way in which he orders every conceivable test 
done on every patient who comes to see him. 


To show what I mean: Recently, while examining a hope- 
lessly neurotic and constitutionally inadequate girl, I was par- 
ticularly careful not to run up a bill for laboratory tests be- 


cause I felt so sorry for the fine young mechanic, her husband, 
who obviously was doomed to a life of servitude to physicians 
and hospitals and drug stores. Imagine my disgust, then 
when a few weeks later I received a nasty letter from the wife 
saying that she had at last found a good doctor who had put 
her through a score of tests and had found that she was in a 
bad way iwth a low basal metabolic rate of -14 a beginnina 
c.jab«es a blood sugar of 120 u.g., a dang^ui;™ 
bWd pressure of 100 mnu. a badly dropped colon, and a tore 
nbly d, sensed appendix u-h,ch held Ihe barium for twenty-fa r 
hour^. She wanted to know how it was tbni r • ^ 
keep on its staff a man as careless and as ignorant as T 
Now. 1 would gladly admit my ineptnlfas ! I • • 
thK particular case if I diouaht thaf tbp PVsician m 

that the man who had so 
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pleased this woman by catering to her hypochondriasis had 
really brought her nearer to health or had so won her confi- 
dehce that he could eventually talk her out of her troubles, but 
I much fear that by now she is decidedly the worse for having 
been firmly saddled with several new neuroses and phobias. 
Actually all medical irregulars and quacks know the value of 
impressing the patient with an extensive examination with 
much electric apparatus, and many is the time I have had a 
patient tell me that although her back manipulator may not 
have cured her, she still admired him because she got from 
him a far more thorough examination than she ever got from 
any regular physician, including myself. My answer to such 
a woman is that I could easily send her for thirty different 
types of examination, but I would rather use my judgment in 
choosing those that are likely to contribute something to the 
diagnosis. If I were to make a practice of ordering all tests 
for every woman who came into the office, I would be either a 
fool, a senseless machine or a robber. 

Actually, it would be much better for some patients if they 
knew that the wiser the physician the fewer tests he needs. To 
show what I mean: By asking a few questions, feeling the 
patient’s skin for warmth and moisture, counting the pulse, 
watching the mobility of the face and the way in which the 
patient either fidgets or sits still, and by checking a few re- 
flexes, the experienced clinician will often satisfy himself that 
the basal metabolic rate must be within normal limits and that 
it need not be measured exactly; or after glancing at the pulsa- 
tions in the neck and asking a few questions he will feel safe 
in dispensing with an electrocardiogram. In his later years 
Sir James Mackenzie used to get actually angry when at a 
consultation on a heart case the attending physician would 
talk much about electrocardiograms and polygraphic tracings. 
The greatest heart specialist in the world had come to see that 
he could tell most about a man’s heart by asking him ques- 
tions. What he wanted to know w'as : how far could the man 
walk wdthout getting pain and dyspnea; that was the best 
index he had found to function and the best guide to prognosis. 

Another big point I would emphasize is that although the 
physician does well when he recognizes clearly that the trou- 
bles of a patient are functional, this is not enough; he must go 
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further mth his study until he knows what type ol functional 
trouble is present and what is the cause. There is no use in 
saying to every patient with a functional indigestion that noth- 
ing is wrong; that he must forget it, and must take some ro 
mides and belladonna and go on a smootli, high-vitamin, anti- 
constipation diet. This prescription, which I fear is almost 
routinely handed out in some offices, must often fail to help 
because although it may be of some value to a person who has 
an anxiety neurosis with constipation and some jitteriness, it 
won’t help those hundreds of sufferers who have other tj’pes of 
functional indigestion. 

Only a little encouragement and reassurance is needed by 
the sensible patient w'ho says, “Well, if there is nothing serious 
growing in my abdomen or my head, I can easily stand this 
gas or pain or distress or headache; I will go back to wmrk 
and will stop worrying.” But bromides and a high-vitamin 
diet won’t help a bit if the patient’s indigestion happens to be 
due to a tremendous sensitiveness to milk or eggs, and it will 
not help if the abdominal distress and cecal soreness are due 


to constipation which cannot be controlled for any length of 
time by the use of a bulky diet. Bromides and a diet will not 
help the overworked girl with a sensitive colon who is terribly 
unhappy because her beau cannot marry her and at the same 
time support his aged parents. Nor will they help the woman 


who is fighting wdth her husband and trying to make up her 
mind about a divorce. They won’t help the patient whose 
abdominal distress is a variant of migraine, and they won’t 
help the old man or woman w'hose misery is due to an unrec- 
ognized stroke, or a failing heart, or a depressed state with 
suicidal tendencies. They will not help the unrecognized in- 
sanity of the woman who thinks that her abdominal distresses 
(probably hallucinations) are due to an intestinal obstruction 
which is producing toxins that are destroying her brain and 
diey will not help in those common cases in which a woman’s 
disabdity seems to be due primarily to some failure in the 
functions of the several glands which produce normal feminin 
Uy and a normal menstrual cvcle 

“Mucous Colitis.”-One of the commonest types of fnne 
Uonal_ disturbance is that in which the large bowl is h! 
.onsuive and sore to tlie touch. The more I see of peSins 
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with this type of trouble, the more I want to leave the bowel 
alone and to treat the mental and nervous troubles of the pa- 
tient. One cannot hope to get anywhere with these patients 
until one can convince them that they haven’t a true colitis 
with an inflamed and ulcerated mucosa. They must be freed 
from the fear that they have an organic disease which can some 
day bring them to death’s door. 

I always assure them that in thirty years of practice I have 
never seen the so-called mucous colitis kill anyone, and I try 
to make them see that what they have is only a hypersensitive- 
ness, often inherited, which is not curable in the ordinary sense 
of the word because it will probably reappear at intervals 
throughout life. I stress the point that the proctologist saw 
a normal mucous membrane when he looked into the bowel, 
and I explain that when some roentgenologists diagnose “col- 
itis” they do not mean that they saw an inflamed or ulcerated 
bowel; they are just unfortunate in using a term which many 
physicians now feel strongly should be reserved for organic 
disease of the colon. It only makes for confusion and trouble 
to use it in describing a hypersensitive and spastic colon. 

One can help these patients best when one can reassure 
them and can get them to do some detective work to discover 
and identify the several influences that in them can. bring on 
an attack of soreness. Often it is emotional strain or excite- 
ment or the neglect of constipation, or the eating of certain 
foods to which the individual is sensitive, or the coming of a 
cold, or the taking of a laxative. 

Sometimes all one needs to do with these people is to get 
them to see that their troubles are due largely to their unhap- 
piness and the constant strain of a frustrated life. Often again 
one can give them great relief by teaching them to relieve con- 
stipation by a daily enema of physiologic saline solution, and 
in other cases one can work what is almost a cure by removing 
one or more irritating foods from their diet. 

Some women who have become recluses because the sensi- 
tive bowel fills with gas and mucus, and torments them when- 
ever they go out, especially with an attentive man, can be set 
free by^ the prescription to take a little codeine or paregoric 
just before they’- leave the house. 

The Patient Who Is Food-sensitive. — In a certain per- 
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cenlage of cases of fig^tion -me aUea^^^^ Urn ea'f iro'' c"- 
for which fte patient seeks rel _ sensitive. Often the 

lain foods 10 which the person ^ f ^ = "f ,,, 

patient knows of a few such he 

detective work in which the patient must join with the phy 

''"There are two main ways of finding out which are the of- 
fending foods, and the physician’s choice of these ^ 

depend on how the symptoms appear. When tlie indigestion 
or pain or gas or migraine comes in attacks at intervals o 
weeks or months, the cause can best be found by 
time a written record of the unusual foods— those not eaten 
everi^ day-consumed in the twenty-four hours preceding the 
upset. Most suspicion should fall on foods eaten at the meal 
which preceded the upset. After three or four attacks have 
been experienced, the record may show clearly that one partic- 
ular food was eaten before each upset. This food should then 
be left alone to see if relief is obtained. 

When, however, the distress is present almost every day 
the problem of finding the offending food or foods must be sim- 
plified by reducing the number of possibilities. Usually I ask 
the patient to eat, for two days, nothing but lamb, rice, butter, 
sugar, and canned pears. If on this diet he loses all his dis- 
tress, I begin to give him one new food each day added to the 
others until I find those which cause upsets. 

Occasionally the skin-sensitiveness tests will help to throw 
light on the problem, but usually they do not, and sometimes 
they are a nuisance because the patient is prone to believe that 
the implications derived from the skin tests are right, and that 
he must never again touch the foods which produced wheals. 
Actually no conclusions can be drawm until the suspected foods 
have been tested several times by actual ingestion. As is 
now well known, tlie skin tests are of value principally in the 
discoveiy- of Uie pollens and dusts which cause hay fever and 
asthma. .Apparently tliere is a closer connection between the 
sensitivenesses of the skin and the mucous membranes of the 
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nose and lung than between the sensitivenesses of the skin and 
the digestive tract. 

Constipation. — common form of indigestion is that due 
to constipation. The presence of a fecal plug in the rectum 
seems. often to lead to the formation of gas; it causes some re- 
verse peristalsis or back pressure in the tract, and fecal ma- 
terial stagnating in the cecum eventually irritates the mucosa 
there; at times it causes shallow ulcers and often it produces 
pain which is mistaken for that of chronic appendicitis. Dis- 
tention of the rectal wall can also disturb the brain, producing 
symptoms such as dull headaches, which are commonly as- 
sumed to be due to the absorption of toxins but which I think 
are more often due to pressure on nerve endings, because they 
usually disappear immediately after defecation. 

In many of these cases all the physician has to do to cure 
the patient is to find some means of removing the fecal plug 
from the rectum or left side of the colon without at the same 
time upsetting the stomach and the whole small bowel. Com- 
monly the patient has been unable to do this comfortably 
either with purgatives or a bulky diet. The purgatives make 
more gas and indigestion, and the bulky diets, if they work at 
all, work well for only a few days or weeks. Sometimes in 
such cases the secret of success is to shift every ten days or 
so from one of the now popular gummy bulk-producers to 
another. 

In other cases the ideal treatment is a daily enema of physi- 
ologic salt solutions. Many physicians fear enemas, but m 
twenty years of searching I haven’t yet been able to find a 
man or woman with a colon which seemed to have been in- 
jured by years of enema-taking. Patients should take the 
enema while seated on the toilet seat and should expel the 
water as soon as it is run in. 

The Constitutionally Inadequate Person. — A large per- 
centage of the gastro-enterologist’s practice is made up of those 
persons who were born with a frail type of body into which 
“poor materials” seem to have entered. I am inclined to think 
that the most defective and troublesome of all the organs in the 
bodies of these people is the nervous system. It is because of 
this defect that they cannot stand the ordinary strains of life. 
Any little break in routine, any conflict wdth other human 
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beings, any hurry, or any prolonged effort leaves them worn 
out I know a charming woman of culture and wealthy 
gets all worn out and comes down with a severe migrainous 
headache whenever she begins to think^ of the effort w uc 1 
she will have to make in letting her maid dress her and her 
chauffeur drive her from her New York home up to her sum- 
mer place in Connecticut! 

Relatives of the Insane. — ^In many cases I find on careful 
questioning that the constitutionally inadequate person with 
sensations of extreme fatigue is a relative oj the insane. As I 
have already pointed out, relatives of the insane often suffer 
from symptoms which are best explained by assuming that the 
autonomic part of the nervous system is unstable, and that the 
poor victim is constantly being upset and tortured by unnec- 
essary outpourings into the tissues of powerful substances such 
as acetylcholine, sympathin, epinephrine, and histamine, which 
we now know are formed as a result of activity in nerves or in 
smooth muscle. It is no wonder that these patients are so 
uneasy and frightened when the body is behaving so errat- 
ically; when the heart is intermittently stopping or racing, or 
when because of feelings of faintness, sinking, dizziness or 
nausea, or because of flushings, sweatings, waves of gooseflesh 
in the skin or feelings of numbness or approaching paralysis, 
it seems as if death must be near. 

The Psychopathic and the Mildly Insane. — ^Because 
most of us physicians never had any training in psychiatry it 
is no wonder that we commonly fail to recognize the earlier 
and milder stages of insanity in our patients, and fail to see 
that many of those who consult us about their stomach should 
really be in the office of a psychiatrist complaining about men- 
ial depression, phobias, fears of suicide, and an inability to 
live comfortably and easily wdth their fellows. After all my 
efforts to recognize these patients I am astonished now and 
then to learn from relatives that a man or woman, who durina 
scx-er.al mterviews in the office, was pleasant and Sensible 
enough, IS definitely crazy and a terrible problem at home 

If one who is always watching out for patients with th. 
milder tvnes of insanitv faik tn ^ 


more often 


ypes of insanity fails to recognize thZ I' . 
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°hnutes at a time? 
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To show what I mean: One day I saw an insurance salesman 
who came to the Clinic ostensibly for the repair of a hernia. 
I became suspicious of him because he seemed too talkative 
and affable. I then learned from friends that the man’s fam- 
ily had brought him to the clinic with the hope that some phys- 
ical cause would be found to explain the recurrent spells of 
depression which had put a stop to his earning power. During 
tliese spells he would do nothing but sit in a darkened room 
all day wringing his hands and weeping over his unworthiness. 

Curiously, neither the man nor his family mentioned these 
spells or the insanity in the forebears, but I suspected from 
his exaggerated gaiety and talkativeness that he must be on 
the top of a short manic-depressive wave. Similarly, I was 
led to the discovery of a manic-depressive cycle in an attrac- 
tive young woman when I noted that during her stay in the 
hospital following a major operation she was never in her room 
but always all over the place making friends with everyone. 
When questioned she confessed that she happened then to be 
in an exalted stage and that later she would be depressed, 
worn out, and disposed to blame all her troubles on an irritable 
colon. 

Spondylitis. — ^Another disease which commonly sends pa- 
tients to the gastro-enterologist \vith complaints of abdominal 
pain is a chronic smoldering infection about the spine which 
affects the nerves emerging from it. There is many a patient 
who would have been spared an abdominal exploration -if his 
physicians had only been taught to think of this very common 
disease as a cause of abdominal pain. I always think of it 
when I find that the pain has no definite relation to any func- 
tion or any organ in the abdomen. It does not come at any 
time in the digestive cycle, and it is neither better nor worse 
for eating or for emptying the bowel. The thing that docs 
influence it is usually mov^ement of the body. Commonly it 
comes when the \dctim sits or lies in one position for a while, 
and it improves when he or she gets up and moves about. It 
also is likely to be worse after some infection such as a cold. 

In man}”^ cases one can get a most helpful history of attacks 
of lumbago, sciatica, stiff or painful neck, “cricks” in the back, 
sacro-iliac strain, or generalized arthritis. Sometimes one can 
demonstrate a zone of hyperesthesia in the skin, or one can 
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show by pinching that Uie soreness is superficial in the skin 
and subcutaneous fat. It is not deep in the abdomen, and 
often when this is pointed out, the patient says, “If you had 
asked me I could have told you that.” 

Roentgenograms will sometimes show arthritic changes 
about the points of emergence of the affected nerves, but this 
evidence of disease is not necessary to the diagnosis because 
die most important changes are in die soft tissues. Once a 
sensible patient is assured of die nature of the pain he will 
often depart saying “That is all I wanted to know; if the pain 
isn’t due to a tumor growing in my abdomen, I can easily put 
up with it.” 

Other Types. — ^There are many other seldom described 
tjpes of functional digestive disturbance which I now can rec- 
ognize as entities and old acquaintances, but space does not 
permit their description here. I might just mention the ner- 
vous t}pe of regurgitation which begins immediately after 
meals. It is not “vomiting” because it is effortless and not 
associated with retching. Many of the women with this trouble 
get operated on several times, but I have never seen them 
helped by any type of operation. 

I would like also to emphasize here what appears to be a 
fact, namely, that migraine is a disease all by itself, and one 
which is rarely helped by any amount of operating in nose 
throat, mouth or abdomen. In most cases I believe the pri- 
mary storm is in the brain or the meningeal blood vessels and 
the abdominal disturbance is secondary. * 

In conclusion I would emphasize again that in all this work 
with functional types of indigestion, when it comes to diagnosis 
and treatment, the physician must depend primarily on a care- 
fully taken history, well considered and skilfully interpreted. 
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THE EOEHTGEKOEOGIC INVESTIGATION OF THE 
SMALL INTESTINE 

I 

Harry M. Weber and B. R. Rirnlin 


Until relatively recent times the small intestine had not 
received the interest and diligent roentgenologic investigation 
ivhich had been given to the esophagus and stomach abow it, 
and to the colon and rectum below it. Lately we have been 



Fig. 84. — a, The first step in the examination is a preliminarj' roentgen- 
oscopic and roentgenographic survey of the abdominal field. Abnormal collec- 
tions ol gas both within and without the intestines are detected and studied; 
b, in the adult, large accumulations of gas in the small intestine are not present 
normally; in children, gas-filled loops of small intestine are not considered ab- 
normal unless the loops are marhedly distended; c, small and moderately 
large collections oi gas in the colon are usually not considered to be of sig- 
nificance. This holds true for small amounts of gas in the small intestine as well. 


encouraged to believe that a more diligent and persevering 
appliration ot the roentgenologic method may ultimately bring 
to the diagnosis of abnormal small intestinal states a degree 
of accuracy and reliability, favorably comparable to that which 
u brought to the diagnosis of abnormal conditions of the esoph- 
agus. of the stomach and duodenum, and of the colon. 
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Fig. 8S. — a, Distention of intestinal loops with gas, or with gas and fluid, 
is of great significance. The patient represented by this roentgenogram had 
small intestinal obstruction of low grade, o^\'ing to inflammation in a Meckel s 
diverticulum; b, marked distention of small intestinal coils with gas. E.iiamina- 
tion of small intestine with opaque material administered orally is contrain- 
dicated. The e.vamination of the colon (opaque enema) revealed that the 
patient had an intussuscepting carcinoma of the cecum ; c, a situation carefully 
to be avoided. Carcinoma of the descending colon. Marked distention of 
large and small Intestine above the constricting lesion. The opaque material 
had been administered four weeks before admission. It should not have been 
administered orally at all. 



Fig. 86 . — A dangerous degree of intestinal obstruction hav'ing been e.r 
eluded, the opaque material is administered orally, a, A simple suspension o 
barium sulfate in water is the most satisfactory of all preparations; b and c, 
at the first roentgenoscopic session the e.^aminer tries to e.Tpress as 
possible of the suspension from the stomach into the small intestine. 
duodenum and the upper coils of jejunum can be e.Tamined within the ir- 
few minutes. Roentgenograms, with or without general or localized comp e 
sion, are made at the examiner’s discretion. 


investigation of the d^testlne io6i 



Fig. S7.— The small intestine will accept only a certain volume of gastric 
content ^^^lhin a given time, and efforts to make it accept more than this 
volume are fruiUess. a, The stomach seems to empty its contents into the 
small intestine best when its possessor lies on the right side in as relaxed a state 
of mind and body as possible; b and c, roentgenoscopic and roentgenographic 
examinations arc made at as many intervals as the examiner finds necessary to 
permit him to \isualize and manipulate each small segment of the intestine. 


1 le .Xs soon as the stomach has given up all but a small amount 

o. opaque suspension, the patient b invited to partake of a palatable break- 
! o! This „ done to stimulate the normal peristaltic activitv of the intestine 
:.n.1 to dimmish H'parauon of the opaque meal into numerous small collections 
• uidely alone the intestinal tract. DbtenUon of the loops of small 

n, opaque material is the aim throughout the e.xamination • 6 im 

i.itcr breastfast, f, fifteen minutes after breakfast ’ ’ 
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Fig. 89. — In the lowermost segments of the small intestine these conditions 
prevail: (1) the coils are clumped together low in the abdomen, and are rela- 
tively inaccessible to manipulation; (2) the motility has been considerably 
retarded; (3) dehydration of the opaque suspension has already begun to take 
place. These segments are therefore examined in a more satisfactory manner 
by filling them with the opaque suspension by enema. After the opaque 
material has been evacuated from the colon the ileal coils are elevated out of 
the pelvis and are readily e.xamined. a, Patient ready to take the opaque 
enema; b, colon and terminal ileum distended udth opaque enema; c, colon and 
terminal ileum after evacuation of opaque enema. 



Fig. 90 . — A series of roentgenograms showing the first stages in the ex- 
amination of the small intestine, a and b. The progress of the meal before 
the period of relaxation; c, the progress of the meal after the patient has been 
lying on the right side for a short time. It is to be emphasized that the 
roentgenoscopic examination is of greatest value, and that no number of roent- 
genograms can replace it. 




I ll; n: -Divcnicula of the duodenum are not uncommon Only rareh 
do they have clinical significance, a, A large diverticulum in the second nortioi 
o. the duodenum; b, multiple duodenal and jejunal diverticula. Sin4 an, 
n.ultiple diverticula occur in the jejunum and ileum but more rarelv th. 
th, liuodenum They may be large or small, and rarelv assnmp rV • ? 
iiituanre, e. solitary diverticulum in the ileum thought to' be" Ar 
The patient had no symptoms referable Jo 







Fig. 93. — a, Meckel’s diverticulum found in association with hyperplastic 
ileitis. The finding was verified at surgical e.xploration ; b, a large Meckel s 
diverticulum. The patient was a man, thirty-five years of age, who had symp- 
toms of intermittent intestinal obstruction for one month; c, interpretation oi 
the foregoing roentgenogram. The preoperative roentgenologic diagnosis was 
carcinoma of the ileum. A review of the roentgenogram after operation made 
the interpretation possible. 


/m*- 

- 'iiK 



Fig. 94 . — a and b, Carcinoma of the lower jejunum. The patient '•a^_ 
woman, sixty-seven years of age, who had symptoms of intestinal obstruction, 
increasing gradually in severity, for one year. The lesion was resected. It v.as 
a low-grade annular adenocarcinoma without involvement of lymph nodes. 
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Fig. 93.— a and b, Carcinoma high in the jejunum. The patient was a 
woman, fifty-seven years of age, who had been suffering with upper abdominal 
pain and vomiting for three months. The actual filling defect is not seen on 
these roentgenograms but a roentgenoscopic diagnosis of carcinoma of the 
jejunum was made. A very malignant annular carcinoma of the jejunum was 
resected. There was marked involvement of lymph nodes. 



Fie. 9G.^ and b, Carcinoma low in the jejunum. The patient was a 
man. orty-,hrec years of age, who had had vague abdominal symptoms for 


Ill 


Fig. 97 . — a and bj Sarcoma of the jejunum. The patient was a man, fort>- 
four years of age, who had had indefinite abdominal symptoms for one year, 
and a mass in the right abdomen for she months. At operation the lesion was 
shown to be an inoperable, very malignant, sarcoma. The patient died on the 
tenth postoperative day; c, the specimen was obtained at necropsy. 





Fic. gg.— a, b and c. Tumor of the head of the pancreas ulcerating into 
the duodenum. ’ The patient was a man, fifty-two years of age, who had several 
caslro -intestinal hemorrhages, and considerable abdominal distress wdth vomit- 
ing over a period of one year. At the preoperative roentgenologic examination 
the lesion was thought to be an ulcerating neoplasm primary in the duodenum. 



Fig, too.— a and 6. Sarcoma of the mesenterv' of the jejunum ulceratin- 
mu, the lumen oi the jejunum. The patient was a man, sLxty-five years of a>'e° 
> ba<i had vacuc abdominal dbtress and secondary' anemia for several years’ 
."„per.ativc roentgenologic diagnosis was e.xtrinsic lesion ulcerating into 
>■ The lesion could not be resected. 


uhe 
The ]v 

thi 


all inlr'tine. 
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Fig. 101.— a and b, Extensive involvement of the duodenum thought to 
be an e.xtension from an inflammatory or neoplastic lesion of the pancreas. 
The patient was a woman, fifty years of age, who had had abdominal 
and vomiting immediately after meals for eight months. The patient re u.e 
surgical exploration. The diagnosis is therefore unconfirmed. 



Fig 102. — Hyperplastic ileocolitis, a. The narrowed loop of ileum 

.pa,« ZJ; „ .pd . 

cecum and ascending colon as they are seen at the cxamin .r^tuherculo-i- 

enema. The diagnosis was confirmed at operation. Evidence 

could not be found in the resected specimen. The patient 

two years of age, who had had soreness and abdominal pain for , 
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10^.— Tuberculous hyperplasUc UeocoUtis. a, Extensive fibrous and 
cavernous pulmonary tuberculosis invoUing the right lung; b, the changes in 
ilu- ileum and colon shown alter the opaque enema had been evacuated- c 
the chances after the colon and ileum had been redistended with air The 
parent was a physician, thirty-three years of age, who had pulmonary- 'svmp. 
.o s lor eleven years and mtestinal symptoms, cramps and diarrhea/fo; one 
'o..r The chances m the intestine seen in this series are rnntrocc j -.c , 

.0, the .erie- uhich follows contrasted mth those 
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Fig. 105. — Nontuberculous hyperplastic ileitis, a, Normal thorax; b, the 
changes in the ileum and colon after the opaque enema had been evacuated; 
c, the changes after the colon and ileum had been redistended wth air. The 
patient was a man, forty-eight years of age, whose symptoms, diarrhea, weak- 
ness, and cramps, had been present for three months. No evidence of tubercu- 
losis could be found in the resected specimen. The smooth, diffuse character of 
the deformity of the nontuberculous process is contrasted with the rugged, un- 
even character of the deformity of the tuberculous process in the preceding series. 


Fig. 106. — Tuberculous hyperplastic ileitis, a. Normal thora.x, b an c> 
the defornuty (narrowing, shortening) of the terminal ileum is outlined ^ ^ 
opaque meal. The patient was a woman, twenty-four years of age, v. n e 
symptoms, diarrhea, abdominal soreness and weakness, had been present to- 
more than four years. Ileocolostomy was performed. The patient died on t^- 
fourth postoperative day. At necropsy the intestinal process was shov.n to 
tuberculous, but no other evidence of tuberculosis was found in the bod>. 
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Fig. 107. — ^Nontuberculous hyperplastic ileitis, a, Normal thorax; b, the 
deformity of the ileum as exhibited by the opaque meai, and c, by the opaque 
enema. The patient was a woman, thirty -two years of age, whose symptoms, 
occasional spells of diarrhea and abdominal soreness, had been present for 
about two years. The patient died suddenly while anesthesia was being in- 
duced preliminary to exploration for hyperplastic ileitis. The roentgenologic 
diagnosis of hyperplastic ileitis was confirmed at necropsy. No evidence of 
intestinal tuberculosis was elicited. Again the smooth, even contours of the 
segments affected with the nontuberculous process are contrasted with those 
seen in the preceding series. 
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These illustrations were collected and arranged, (1) to de- 
scribe the conduct of a roentgenologic examination of the small 



• Fig. 109 . — a and b, The changes seen in steatorrhea of pancreatic origin. 
These are similar in all respects to those seen in other deficiency states and may 
perhaps be e.xplained on the same basis. 


intestine, and (2) to exemplify the roentgenologic manifesta- 
tions of those abnormal intestinal states which are most fre- 



Fig. 110 . — a and b, Pellagra. The changes in the small intestine and colon 
are similar to those seen in other deficiency states. Marked hypomotility is the 
rule. The changes in the mucosal pattern may be e.xplained on the basis of the 
hypomotility and the abnormal intestinal secretions. Atrophy is the only mor- 
phologic change which might be held accountable for the roentgenologic findings 


quentl}^ encountered. Thus it is a fairh^ complete but brief 
atlas, and is presented in the hope of stimulating a wider appli- 
cation of this very useful diagnostic procedure. 
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SOME PRACTICAL PROBLEMS OF DISEASES OF THE 

COLON 

E. G. Wakefield 


All diseases of the colon, except neoplasms and some gran- 
ulomas that have not produced too much deformity of the 
lumen, should be treated medically. However, a disease of 
the colon that usually can be ideally treated surgically may 
become solely a medical problem and a disease that usually 
can be treated medically may become uncontrollable while 
medical treatment is being employed and surgical therapy may 
have to be resorted to. 

Carcinoma of the colon is an outstanding example of a dis- 
ease that can be treated ideally by complete surgical extirpa- 
tion. However, when the patient is first examined it too often 
is found that the disease has progressed to a point where com- 
plete surgical removal is inadvisable and that the only possible 
treatment is palliative medical care. The responsibility for 
this misfortune often cannot be directly placed, because of the 


“nature of the disease.” Patients who have an inoperable car- 
cinoma of the colon usually have ignored vague symptoms or 
have had no symptoms until the onset of a slow perforation 
with the accompanying fever, or massive rectal hemorrhage 
acute obstruction, loss of weight, or weakness has forced them 


to seek relief. These cases in which the patients should have 
been cured ideally by surgical treatment fall into three groups; 
(1) cases in which an inoperable malignant lesion is found at 
the time of the first examination (the operabiUty of a malig- 
nant lesion of the colon cannot always be determined without 
an ex-ploratorj- laparotomy); (2) cases in which an exploratorv 
operation discloses an inoperable lesion which necessitates I 
p.-.lliauve surgical procedure such as an anastomosis or a coins 
in ,vhid, eMensive metastasis contraindicate 
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removal of a lesion that otherwise would be considered oper- 
able. The treatment of inoperable carcinoma of the colon re- 
quires the greatest of skill, because the knowledge that a pa- 
tient is doomed to die does not mean that a genuine effort should 
not be made to make him as comfortable as possible in the 
meantime. Variations and changes in the doses of narcotics 
and sedatives should be made as soon as the dosage becomes 
ineffective. One should not let the patients know that symp- 
tomatic therapy is all that can be employed; occasionally, this 
opinion will prove erroneous. Special dietary measures for 
those who have a colonic stoma will be outlined later. 

Carcinoma is one of the commonest serious diseases of the 
colon among patients who are past the age of forty years. The 
average age incidence of this disease is approximately fifty-five 
years. It occurs at an age when other serious diseases often 
occur. The ideal treatment, as has been stated, is surgical. 
Operation on the colon is a serious major procedure even if 
performed by a skilled surgeon. Often, two major operations 
are required. It therefore is obvious that any patient who is 
to be subjected to an operation on the colon should be studied 
carefully for the detection of diseases. This study will de- 
termine the proper preoperative and postoperative manage- 
ment and will add to the safety of the treatment and the com- 
fort of the patient. 

In a case in which a malignant lesion of the colon is oper- 
able, an associated medical disease may lessen the chance that 
the patient will survive the operation. Such a case requires 
serious consideration before it is decided that operation is con- 
traindicated. Practically, the physician has little or no choice 
in the matter. Carcinoma of the colon which is not success- 
fully removed surgically is certainly a fatal disease. A physi- 
cian assumes an unnecessary responsibility if he forbids opera- 
tion for malignancy of the colon unless he is thoroughly 
satisfied that his decision has been based on facts. For prac- 
tical purposes, a physician has fulfilled his duty when he ascer- 
tains that the patient does not have an acute infection of the 
upper part of the respiratory tract, marked renal insufficiency, 
congestive heart disease, uncontrolled diabetes, a prostatic ob- 
struction, or some unusual, serious or uncommon disease which 
contraindicates a major operation. 
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An acute infection of the upper part of tlie respiratory tract 


ordinarily runs its course in a 


week. If, after this time, the 


cough has ceased, the lungs are clear to auscultation, the naso- 
pharynx is not congested, and tliere is no hoarseness, operation 
can be performed safely. In tlie absence of definite urinary 
symptoms and if the specific gravity of the morning specimen 
of urine is 1.025 and if the grade of albuminuria is not greater 
than 1 (on a basis of 4), furdier tests of renal function are 
superfluous. If the specific gravity of tlie morning specimen 
of urine is decreased and if albumin and erythrocytes are 
present, further study is required, even if urinary symptoms 
are absent. However, it must be kept in mind that a patient 
who has a moderate degree of renal insufficiency often will 
survive a surgical operation. Frequently, in a case in which 
the patient succumbs to a failing renal function during con- 
valescence, the responses to the tests for renal function have ^ 
been normal prior to operation. The direct treatment of a 
failure of renal function that occurs before or after operation 
has been thoroughly described in many standard textbooks on 
urology. However, in the treatment of failing renal function, 

1 am sure that it is a mistake to administer more than 3,000 c.c. 
of fluid intravenously in twenty-four hours. A certain number 
of patients who have postoperative oliguria will be benefited 
by omitting the administration of sodium chloride and substi- 
tuting the intravenous administration of a 5 or 10 per cent 
solution of dextrose. The best test of the functional ability 
of a patient’s heart is to ascertain what he has been able to do 
in the way of physical exercise. If a patient who is sup- 
posed to have heart disease can sleep with his head on only 
one small pillow, if he has been able to do moderate physical 
exercise comfortably, and if there is no dependent edema or 
congesUon at the bases of the lungs, the patient should not 
be denied an operation for carcinoma of the colon If he ha<; 
congestive heart failure, treatment by rest in bed and the ad 
mimslralion of digitalis should be given. If there is nn IT 
digitalisation usually may be produced bj'tTe adminis 
0 total of 11, grains (0.097 gm ) of diT.!, r 
pounds t4.5 kg.) of bodv iveighT in diJid f ^ ^ 
digiialization has been produced the adm’^T 

in doses which are Trge enou^ digi- 


maintain it should be 
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continued. Operation should not be performed until the pa- 
tient is able to walk around, and even then, it should not be 
performed without careful consideration. 

The known diabetic patient may have carcinoma of the 
colon. Here, however, I wish to discuss only those patients 
who are found to have sugar in the urine during the examina- 
tion for carcinoma of the colon. The care of the known dia- 
betic during a surgical operation has been considered in detail 
in current literature. Ordinarily in the absence of the cardinal 
symptoms of diabetes, the discovery of sugar in the urine dur- 
ing an examination for carcinoma of the colon does not indi- 
cate serious diabetes. Prior to operation the patients should 
be given the routine so-called nonresidue diet which is used in 
the preparation of all patients for operation at the Clinic., 

If the urine contains a great deal of sugar after a day or 
two of observation, 10 or 15 units of protamine insulin may 
be given if the concentration of blood sugar and other diabetic 
studies indicate that it is needed. In cases in which the value 
for the blood sugar is increased definitely, it may be wse to 
allow the patient to submit to operation unless an acidosis is 
present. If an acidosis is present this must be adequately 
treated before operation is performed. Hyperglycemia alone 
is not immediately dangerous but a mixture of surgical shock 
and insulin shock is a serious postoperative complication. Dur- 
ing convalescence every effort should be made to keep the urine 
of these patients free of sugar, as is done in the routine post- 
operative treatment of diabetics. 

Occasionally, a patient may have an enlarged prostate that 
is producing urinary obstruction and at the same time may also 
have a carcinoma of the colon that is producing obstruction of 
the colon. In such a case the following treatment is required: 
(1) immediate relief of the urinary obstruction, and (2) rou- 
tine treatment of the intestinal obstruction. The ideal pro- 
cedure is to insert an indwelling urethral catheter and to begin 
to administer fluids to restore fluid losses and reestablish nor- 
mal fluid intake and urinary excretion as soon as possible. 
The medical procedure for relief of the colonic obstruction, 
when there is also an obstruction of the urinary stream, is the 
same as when the colon alone is obstructed. The procedure 
may be outlined as follows: (1) the use of a nonresidue diet, 
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(2) tlie oral administration of 1 to 4 drachms (4 to 16 c.c.) of 
a saturated solution of sodium phosphate, three or four times 
daily until tliere is free defecation; (3) rectal irrigations of a 
1 per cent warm solution of sodium chloride twice dai y w 1 e 
the patient is in a knee-chest position, if the patient is able to 
assume such a position; (4) application of hot abdominal 
stupes; (5) occasionally, if vomiting is present, the insertion 
of a nasal tube which ends in the duodenum will keep the 
stomach empty and produce a great deal of comfort (it must 
be remembered, however, that duodenal suction will not empty 
the colon), and (6) depending on the state of dehydration, 
fluids should be given intravenously until there is a satisfactory 
output of urine. The best practical test for dehydration is 
first to note the decrease in the total volume of urine excreted 
during twenty-four hours, and, secondly, to note specific grav- 
ity of the urine. In severe dehydration the total output of 
urine may be only 100 to 200 c.c. during twenty-four hours. 
If the renal function is adequate the urine will be very con- 
centrated, and a specific gravity of 1.030 is not uncommon. 
If, after twenty-four to thirty hours, the abdominal distention 
is not relieved it may be well to advise surgical decompression. 
The choice of operative procedure is a decision for the surgeon 
to make but a cecostomy usually is desirable. Prolonged over- 
distention of the intestine is a serious condition. Often, the 
weakened, overdistended intestine cannot regain its muscular 
tone even if the condition is relieved surgically. I think it is 
an erroneous idea for the internist to feel that after he has 
ordered abdominal stupes, rectal irrigations, sodium phosphate 
and nasal suction his responsibility has ended and all that has 
to be done is to continue this treatment and wait for the 
patient to improve, before the surgeon is called. It is well *0 
repeat that postponement of operation may permit such sev ere 
overdistention of the intestine that all of its phvslolc-Rlc elas- 
ticity may be destroyed. ' * e - ' 


There are other medical conditions that 
with carcinoma of the colon but all of v.,= 
sidcred here. Secondarv’ anemia freou^-'*'-, 
carcinoma of the right half of the cofeVard 
polyposis. Valuable time is alwsvs kos f- -V 
in aiu- way except by blood traa^fn^r^ 
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ation. In our experience at the Clinic, no compromise can be 
counselled in the treatment of disseminated polyposis and car- 
cinoma of the colon. Treatment is total extirpation in botli 
cases. Blood transfusions may be given preoperatively. 

Diarrhea is not an uncommon postoperative complication 
after a colostomy. It is usually best treated by diet. When 
the surgeon feels that the patient may receive an adequate diet, 
the following diet may be used: for breakfast, 2 ounces 
(60 c.c.) of orange juice, a serving of a bland cereal with 
cream, two strips of bacon or an egg, buttered toast and coffee, 
if desired; for dinner and supper, meat, potatoes, bland dessert 
without fruit, bread or crackers, butter, cream, jelly and tea or 
coffee. Fluids or foods are not allowed between meals. When 
the feces attain a normal consistency, the following fruits may 
be cautiously added: orange, grapefruit, banana, cooked 
peaches, pears, apricots, white cherries, apple sauce and baked 
apples without the peel. Finally, raw lettuce, cooked tomato 
sauce that is free of peel and seeds, asparagus, beets, string 
beans, carrots, cauliflower, small peas, and squash may be 
added. Some patients may find it necessary to adhere to the ■ 
original diet without any addition for a long time. However, 
the additions ordinarily can be made during the stay in the 
hospital, and milk and liquids in small quantities also may be 
tolerated. As soon as possible, raw fruits and vegetables are 
added. 

In an intermediate position between the malignant diseases 
of the colon which are ideally treated surgically and the purely 
medical diseases are the inflammatory processes which produce 
deformities of the intestinal lumen sufficient to require surgical 
treatment. Prominent in this group of diseases are the granu- 
lomas of the ileocecal segments, diverticulitis, usually in the 
sigmoid segments, strictures produced by chronic ulcerative 
colitis, and inflammatory or traumatic strictures of the rectum. 
The medical treatment of these diseases is essentially the same 
as that described in connection with the malignant lesions, only 
that the phj’^sician is not so anxious to shift the responsibility 
to the surgeon except in the cases of granuloma of the ileocecal 
region, which is strictly a surgical disease if the granuloma i5 
not amebic in origin. Before passing from a consideration of 
some of the medical aspects of surgical diseases of the colon to 
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a consideration of some of the purely medical diseases of this 
organ, I should like to mention briefly Uie ^ t 

internist and tlie general practitioner Jissumii g Mith Jie 
surgeon the proper attitude and responsibility of the necess > 
of a permanLt colonic stoma. A colonic stoma when needed 
is usually a lifesaving measure. The patient often asks for tl_ 
opinion of tlie physician in regard to this procedure. . co onic 
stoma is a handicap; it should never be made, if possible, 
without a free discussion with the patient and until he has 
been told that such is to be done or may have to be done at 
the time of the operation. The internist or general practitioner 
is frequently in a better position than the surgeon to discuss 
this procedure with a patient when it has been definitely de- 
cided that such a surgical procedure is required. The physi- 
cian has no choice in the matter if it is necessary to reestablish 
the continuity of the colon to the exterior by means of a co- 
lonic stoma. For the physician to tell tire patient that he 
would not have a colonic stoma if he were in the patient’s place 
may be compared to a physician advising suicide. All that is 
required of the physician in such a discussion is to adhere to 
the known facts, to use tact, and to spare the patient the un- 
pleasant details. It is always expedient to make sure that the 
patient understands that normal digestion will take place and 
that good health can be maintained after the formation of a 
colonic stoma. 

The treatment of medical diseases of the colon usually is 
directed mainly toward the relief of the clinical symptoms 
^\luch most frequently concern the patient in most cases of 
disease of the colon. These are diarrhea, constipation, and 
pain. If one attempts to outline the diseases which often pro- 
duce diarrhea, it is soon apparent that such an outline will not 
accomplish all that is to be expected. In the first place in 
order to outline treatment, a separation has to be made between 
diarrhea produced by an intrinsic disease of the colon and 
diardiea which is the result of extrinsic disease. The following 
intriu.xc diseap of the colon are associated with diarrhea^ 
(1) acute cohtis (or gastro-enterocolitisV ( 2 ^ harm a 
»_ry'. (3) amcWc dysentery; (41 irLr del • ‘‘r."' 

(3) uncommon diseases, such as* fal hihp colitis; 

a. * bilharaial dysentery, (c) syphilU Uie SSne,TdTcer; 
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tain protozoan infections of questionable etiology. Neoplastic 
diseases of the colon often are characterized by diarrhea. 

Extrinsic conditions that may be associated with diarrhea 
are: (1) general infections, for example, septicemia; (2) 

glandular disturbances, for example, exophthalmic goiter and 
Addison’s disease; (3) deficiency diseases, for example, sprue 
and pellagra; (4) secretory defects, for example, secretory 
dysfunction of the stomach or pancreas; (5) absorptive anom- 
alies, for example, celiac disease; (6) impacted feces or for- 
eign material, for example, barium; (7) irritation from foods 
or laxatives; (8) functional disorders of the colon, and (9) 
diseases of small intestine. 

Imperfections in such a list are practically unavoidable. 
To facilitate examination of some of the medical aspects of 
these diseases, a few of the more common ones will be consid- 
ered before taking up the symptom, constipation. 

The acute infections responsible for the diseases classed as 
acute enterocolitis and colitis have been classified by Besredka 
as polymicrobic and monomicrobic. Acute gastro-enterocolitis 
is thought usually to be polymicrobic in origin, as mixtures of 
possible etiologic organisms are usually present. Food infec- 
tion is thought to be a monomicrobic process; it usually is 
caused by a number of strains of Salmonella enteritidis. 

There is no specific treatment for these diseases. Fortu- 
nately, they are self-limited. The physician usually sees the 
patient long after gastric lavage or emetics would be useful. 
However, if it is thought that emptying the stomach is indi- 
cated, the patient can be instructed how to tickle his pharyn.x. 
Gastric lavage is an impressive procedure but accomplishes 
little more than does the index finger when inserted into the 
pharynx. One dose of one to two tablespoonfuls (15 to 30 c.c.) 
of castor oil is a priori treatment -when the patient is seen early. 

If the diarrhea continues after the bowel has been emptied, 

10 minims of tincture of iodine (0.65 c.c.) in a glass of water 
should be given three or four times daily. If the diarrhea 
still continues, 5 minims (0.3 c.c.) of tincture of opium should 
be given in water every six hours. Tincture of kino is a valu- 
able adjunct to the tincture of opium and the two may be pre- 
scribed together in the following prescription: 
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1.3 c.c. 

I^ Tincture of opium 8.0 c.c. 

Tincture of kino 

MucUage of acacia ^ q p ^ 

Cinnamon water ' 

Sig.— Take one tablespoonful every two hours. 

Application of heat to the abdomen is often a welcome 

adjunct. . 

The proverbial diet of “tea and toast” is a good one during 

the first day or two of the period of recovery from_ an acute 
gastro-enterocolitis. During the first stage of the disease the 
patient often is unable to take more than small amounts of 
liquids by mouth, but this is all that should be allowed. 

The bacillary dysenteries originate in contaminated foods, 
water and milk. They are propagated by carriers and flies. 
The offending organisms are the Shigella group. The Shigella 
dysenteriae, the Shigella minutissima and the Flexner strain 
of Shigella paradysenteriae are the common offenders. Spe- 
cific agglutinating sera can be produced against these strains. 
After the first seven days of the disease the patient’s blood 
contains the agglutinins. 

The production of specific agglutinins in the serum does not 
indicate that specific serum or vaccines are of value in treat- 
ment. Experience teaches that the efficacy of specific sera and 
vaccines is doubtful. However the serum may be tried if 
available, and the use of polyvalent sera produces the best 
results. One always should be sure that the patient or the 
patient’s family knows two things about the sera: (1) that 
the reactions are frequent and severe; they usually last from 
seven to ten days, and often are accompanied by involvement 
of the joints; (2) the injections are very painful, and should 
be given intramuscularly in doses of 10 to 20 c.c. Sera should 
never be given until the patient is tested for sensitivity to 
horse serum. After the fourth day of the disease, no improve- 
ment is to be expected from administration of the serum 
\-accines may be tried in the cases of chronic disease Oral 
admmistration of physiologic saline solution often is beneficial 
During treatment Uie patient must be in bed and 
;vnr„v, 700 ,o 1,000 c.c. of phj.sW„gic saluie sSion shS 
be given by mouUi early in the disease Dehvrlrfit; ? I , 
be conuced by .be i„.ravc„„us ad^U 

»b„.„„. Large (2so to 300 gm.) of kaoUo 
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twenty-four hours. Hypodermic injections 

0 /s gram (0.02 gm.) of pantopon may be given one to three 
times daily. 

should be practically nil for the first two days, 
en warm teas, lemonade, small quantities of red wine, and 
5 to 10 per cent solutions of cane sugar should be given. Solu- 
tions of lactose usually are not tolerated. As soon as improve- 
ment permits, which is indicated by diminished tenesmus, 
^ups of sago, rice or chicken, or bouillon may be allowed. 

radually, oatmeal and other light cereals, fresh butter, cream 
cheese and soft boiled eggs are added. 

Amebic dysentery is either an acute or chronic colitis that 
IS caused only by Endamoeba histolytica. The causative agent 
is conveyed by food, water, and carriers. There is a tendency 
for the formation of abscesses <Df the liver, which may be the 
first manifestation of the disease. 

The^ therapeutic test that consists of the administration of 
emetin in doubtful cases is to be discouraged generally. Treat- 
ment should not be instituted until a competent parasitologist 
has found the Endamoeba histolytica in the feces. On the 
institution of treatment, rest in bed hastens the recovery. The 
application of heat to the abdomen may produce considerable 
relief if abdominal pain is present. 

Emetine and the arsenicals are the drugs of choice in the 
treatment of amebic dysentery. At the Clinic, if the disease is 
mild, -/s grain (0.043 gm.) of emetine hydrochloride is injected 
into the deep subcutaneous tissues twice daily for three days, 
that is, until a total of 4 grains (0.24 gm.) has been admin- 
istered. In cases in which the disease is severe we administer 
individual doses of 1 grain (0.065 gm.) and a total of 6 grains 
(0.04 gm.) is administered in three days. A w'eek or ten days 
are allowed to elapse between courses of treatment. Tre- 
parsol also is administered during or between the courses of 
emetine. The treparsol is prescribed in tablets which contain 
4 grains (0.24 gm.) of the drug. One tablet is administered 
three times a day until twelve tablets have been taken. The 
patient is instructed to chew the tablet and swallow it with 
food at mealtime. It is impossible to define the total amount 
of treparsol or emetine that should be administered in an indi- 
vidual case as the therapeutic regimen frequently has to he 
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altered. The treatment should be governed by the nature of 
the s>Tnptoms and the presence or absence of Endamoeba his- 
tolytica in the feces. Patients vary in their susceptibility to 
emetine. Single large doses should never be given. \\ e have 
not seen any serious reactions from tire administration of 
emetine used as outlined here. The serious reactions v nc 1 
occur from the administration of emetine are circulatory in 
origin. 

' In a high percentage of cases of acute amebiasis one course 
of emetine and arsenic will effect a cure if treatment is insti- 
tuted early in the disease. In many cases only symptomatic 
relief will be obtained. Other drugs may be used as adjuncts 
to emetine. 

Chronic ulcerative colitis is a disease characterized by a 
stubborn chronicitj^, recurring attacks of abdominal cramps, 
frequent rectal discharges, fever, and tenesmus. Rectal 
bleeding often is so diffuse that the bowel movements resemble 
catsup. A severe secondary anemia commonly is present. The 
colon loses its haustrations and becomes narrowed, thickened 
and shortened; the proctologic and roentgenologic appearance 
is rather typical. The diagnosis is based on the proctoscopic 
and roentgenologic features. The prognosis, so far as a com- 
plete cure is concerned, is often unfavorable in the cases in 
which the disease is severe and has been present for a long 
time. Remission of siouptoms, however, may occur even in 
the cases in which the disease is extremely severe and chronic. 
Remission of sjTnptoms does not always follow special 
treatment. 

The treatment of this disease has aroused considerable in- 
terest. Attempts to put the colon at rest by making an ileac 
stoma has its advocates. If an ileac stoma would put the colon 
at rest and allow it to heal, this would be ideal. Experience 
teaches that an ileostomy may be a lifesaving procedure in 
certain selected cases of chronic ulcerative colitis, but the nrn 
cedure should not be generaUy used. During the course of a 
chrome ulcerative colitis, scarring and deformity of the colon 
occur constantly. The partial rest whiVL ^ 
the colon often does not prevent the prom-esrof^ 

nutu's; in fact, it occasionallvseems to enlit 

W!u n the drainace of the lumen of thn t”*^^ formation. 

lumen of the colon is impossible, a 
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secondary operation may have to be resorted to for relief of a 
colonic obstruction. Irrespective of the difficulties encountered 
when medical treatment is used, routinely ileostomy is still 
less desirable. After an ileostomy has been performed the 
colon only obtains partial rest and the patient usually con- 
tinues to have recurrences of the disease. There also is the 
handicap caused by the ileac stoma. 

The use of serum and vaccine in the treatment of chronic 
ulcerative colitis has been popularized by Bargen, who uses a 
diplostreptococcus serum and vaccine. Details of this treat- 
ment have been described adequately by him. 

All possible measures such as special diets and dietary 
supplements are used to improve the general health of the 
patient. In cases in which secondary anemia occurs, blood 
transfusions should be freely resorted to. Reduced iron may 
be administered in doses of 5 to 10 grains (0.3 to 0.65 gm.) 
two or three times daily, but compounds of iron often increase 
the abdominal cramp and diarrhea. Tincture of iodine in doses 
of 10 minims (0.76 c.c.) may be given in a glass of water after 
meals, during alternate weeks. Tincture of opium may be 
administered in doses of 5 to 10 minims (0.3 to 0.65 c.c.) 
every six hours for short intervals. Subcutaneous administra- 
tion of pantopon in doses of Vs grain (20 mg.) may be required 
for relief of pain. The usual therapeutic measures for the 
control of diarrhea are almost certain to fail when used m a 
case of chronic ulcerative colitis. Carbarsone administered m 
doses of 4 grains (0.24 gm.), twice daily, may produce a great 
deal of relief. 

A patient who has chronic ulcerative colitis should be 
urged to eat. The following is a good foundation diet: 


Breakfast 

Cooked cereal 1 cup 

Cream i cup 

Bacon 2 strips 

Egg 1 

Toast 1 slice 

Butter 2 squares 

Sugar ad libitum 


Dinner or supper 

Meat 2 ounces 

Potato 1 medium sized 

Bread 1 slice 

Butter 2 squares 

Bland dessert . 1 sening 

Cream 2 tabIespoonlu!= 

Coffee or tea, v.ith sugar 


As rapidly^ as is possible, the daily diet is increased y 
adding the following foods: half of a ripe banana, orange juice 
glass), vegetable puree (4 tablespoonfuls), cream soup, 
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milk toast, whole milk. The meat servings are increased to 
8 ounces daily. As soon as possible, canned peaches, apricots, 
pears, white cherries, apple sauce, tomato juice and crearn anc 
milk are added; the patient should receive three glasses of half 
cream and half milk daily. Desserts should include custards, 
junkets, plain rice, tapioca, simple cakes, cookies and plain 
ice cream. This diet, altliough outlined for chronic ulcerative 
colitis, may be used for any chronic diarrhea. 

' Constipation is usually described as a disturbed intestinal 
function which results in delayed or incomplete evacuation of 
the feces. It may be acute or chronic. The common causes 
of constipation are intrinsic diseases of the colon and extrinsic 
conditions. The intrinsic diseases of the colon which produce 
constipation are; inflammation and inflammatory strictures, 
malignant strictures and tumors, intussusception (polyps), 
volvulus and strangulation, food poisoning, foreign bodies or 
materials, ileus and megacolon. 

The extrinsic conditions which may produce constipation 
are: sedentary habits, such as confinement to bed, acute or 
chronic infections, poisoning by heavy metals, functional dis- 
orders and obstruction of the small intestine. 

This classification is inadequate but it serves the purpose. 
In the cases in which the constipation is due to intrinsic dis- 
ease of the colon, one does not have to pay any particular 
attention to the symptom, constipation. Diagnosis of ^e under- 
lying condition is the important problem. Constipation as a 
symptom of food poisoning occurs most frequently in botu- 
lism. In this disease, as in all other types of food poisoning, 
the constipation may be partially due to the fact that the ali- ■ 
mentary canal has been emptied by vomiting and diarrhea. As 
soon as the patient is able to take food again, treatment' will 
not be necessarjL 


In a case in which constipation is the result of extrinsic 
conditions, one should not be loath to institute active treat 
mcnt for the consUpation. The patient who is confined to bed 
for a long tune as the result of a fracture or something of that 
nature must be treated for constipaUon and treated adequatdv 
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comfort it is just as important to discontinue the administra- 
tion of the laxative as it is to start it. 

Constipation that is the result of acute and chronic infec- 
tions or poisoning by the heavy metals should be treated in 
the same manner as the constipation that occurs when a patient 
is confined to bed in a plaster of paris cast. In selecting a 
laxative, it is advisable to prescribe the one that the patient 
prefers. If this is done the results will be gratifying. 

It is well to remember that the colon of man does not pos- 


sess any indispensable digestive function. The only indis- 
pensable function of the colon is the maintenance of the 
continuity of its lumen to the exterior of the body. I have 
been able to observe patients who have been subjected to a 
single-barrel ileostomy as a preliminary step to more formi- 
dable surgical operations. Under controlled conditions of in- 


take of fluid and food it was possible to compare the compo- 
sition of the ileac dejecta and urine of these patients with that 
of normal persons. It was found that the colon does not take 
part in the digestion of carbohydrates, proteins, or fats. The 
ileac dejecta contained more salts (chiefly sodium) and water 
than did feces. The urine of the patients who had an ileac 
stoma contained less salts (chiefly sodium) than did the urine 
of the normal persons. The main functions of the colon there- 
fore may be summarized as follows: (1) maintenance of the 
continuity of the digestive tube to the outside of the body, 
(2) storage and ejection of alimentary refuse; (3) absorption 
of salt and water; and (4) excretion, mostly of mucus, whic 
acts as a lubricant. Dispensing with all these functions, bj 
extirpation of the colon, is still compatible with health. 

As a result of clinical experience, some authors have e.v 
pressed the opinion that in some way the function of the colon 
changes when a person reaches adolescence and again when e 
reaches the declining years of life. This opinion I believe ha.- 
originated from the common observation of two facts: ) 

that constipation may become more obstinate as the person 
grows older, and (2) that the diseases of the colon which com 
monly occur in childhood generally are not those common > 
present in the aged. The increasing constipation which o e 
occurs as a person grows older is probably not due to a change 
in the functions of the colon per se, but is related to a decrea: 
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in general muscular tone and sedentary habits. Tins tjp 

constipation should be treated witli ^ 

That there are so-called age groups in which ditlerem oi. 
eas“ fte colon occur is of considerable practica impor- 
an^e- however, the occurrence of these diseases at certain ages 
Tprohahly no[ directly related to change in functions of h 
colon There is little scientific proof of the widespread belief 
that toxins are absorbed from the colon. However, this is 
still a debatable question as anyone will receive a feeling of 
exhilaration after the action of a good laxative, hut I do not 

know why this is true. _ 

As a concluding remark, I believe that two mistakes may 
be made in the diagnosis and treatment of diseases of the colon ; 
(1) to allow serious significant symptoms of diseases of the 
colon to pass unnoticed under the all-inclusive diagnosis of 
“intestinal flu,” and (2) polyps in the rectum and colon should 
always be removed. Nothing is to he gained by “watching" 
them. During the period of watching an uncontrollable car- 
cinoma often develops. 
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It has long been recognized that infectious processes within 
the abdomen not infrequently involve the liver secondarily. 
Appendicitis, pelvic abscesses, umbilical abscesses, infections 
of the gallbladder and common bile duct, perforated peptic 
ulcer, gastric carcinoma, malignant disease of the pancreas, 
malignant disease of the colon, pancreatic suppuration, and 
diverticulitis of the sigmoid colon have been known to lead 
to the development of suppurative thromboses of the portal 
vein and its tributaries and in turn to the formation of mul- 
tiple hepatic abscesses. Acute appendicitis, acute gastro-enter- 
itis, and acute cholecystitis, even without associated disease of 
the common bile duct, likewise may cause hepatitis and jaun- 
dice. It has not been surprising to find that chronic ulcerative 
colitis, a much more prolonged and at times fully as acute 
an infectious process as many of these diseases, likewise has 
been responsible' for infections of the hepatic parenchyma. 
Such complications, however, seem to be rare. Lansbury and 
Bargen have reported a case in which chronic ulcerative colitis 
was complicated by multiple hepatic abscesses. He has also 
mentioned a case in which the condition was diagnosed Banti’s 
disease and biliary cirrhosis. With the possible exception of 
this last case, we have been unable to find a single instance of 
hepatitis and jaundice complicating chronic ulcerative colitis 

similar to the following four cases that we have observed 
recently. civcu 

REPORT OF CASES 


u'"'" d“;i:Son 

! . r.u.v..a except {or a mBd influeiual infecUo'Hn ms^^^Twe 
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years before she came to the Clinic multiple joints had become painful and 
swollen. This arthritic condition had disappeared without residue five years 
after onset. Seven years prior to her admission to the Clinic, severe bloody 
diarrhea had developed. As many .as twelve stools had been passed daily. This 
had lasted for a few weeks and then had improved spontaneously. In the 
interim she had continued to have two or three semiformed stools each day. 
Some of these stools had been blood streaked but she never had had a return of 
the severe diarrhea which had been present at the onset. 

Four years before the patient came to the Clinic she had noticed a slight 
generalized brownish discoloration of the skin which had been most marked 
over the face and arms and had been associated with mild pruritus. The dis- 
coloration slowly had increased in intensity. 

Physical e.vamination revealed that the brownish discoloration of the skin 
was generalized over the entire body. There were numerous factitious e.vcoria- 
tions. The scleras were not icteric. Examination of the heart and lungs did 
not reveal any abnormality; the abdomen was soft, and the firm, smooth, 
rounded edge of the liver could be felt extending S cm. below the costal margin 
during complete exhalation. The spleen could be easily felt at the left costal 
margin. The urine was normal and the Wassermann reaction on the blood 
was negative. The concentration of hemoglobin was 12.1 gm. per 100 c.c. of 
blood. The erythrocyte count was 4,600,000 per cubic milUmeter of blood; 
there was no morphologic abnormality of the formed elements of the blood. 
There was 1.4 mg. of bilirubin in each 100 c.c. of blood serum, showing a direct 
van den Bergh test. The bromsulphalein test of liver function revealed dye 
retention, grade 3. Roentgenologic e.xamination of the colon by the aid of a 
barium enema disclosed diffuse involvement of the entire colon, which was 
typical of chronic ulcerative colitis, and two small polypoid lesions. Direct 
visualization of the rectal mucosa with the sigmoidoscope showed a granular 
mucosa which bled easily as a result of slight trauma. It was typical of chronic 
ulcerative colitis of low grade. The diplostreptococcus of chronic ulcerative 
colitis could not be isolated. 

Comment on case I. It is of interest to note that the first 
clinical manifestations of the chronic hepatitis with spleno- 
megaly appeared three years after development of symptoms 
of chronic ulcerative colitis. 


Case II. — A woman, aged fifty-three, came to the Clinic because of recur- 
rent intermittent attacks of jaundice which had been present for three year.-, 
and which recently had been accompanied by diffuse soreness in the upper p^rt 
of the abdomen. The patient had never been robust and she had had spcili of 
diarrhea as long as she could remember. During the spells of diarrhea, vhich 
often had lasted as long as a week, as many as fifteen watery stools, man> of 
which were blood streaked, sometimes had been passed in twenty-four hour^. 

Twelve years prior to her admission to the Clinic, she had experienced a 
sudden colicky pain, which had been situated in the right upper quadrant o- 
the abdomen and had extended into the back. This had been followed ty a 
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mUd degree of icterus. Cholecystectonry had been performed and 
been removed from the common bile duct. The paUent had made an un v ent- 
ful recoverj' and had remained well for eight years, except for recurrent mild 
exacerbations of diarrhea. Three years before the patient came to the Chn.c 
.he had had a severe attack of diarrhea, which had been associated wth watery, 
blood streaked stools and mild icterus. Proctoscopic examination at that time 
had revealed that the rectal mucosa was granular and bled easily. ^ In the in- 
terim, she had experienced persistent malaise and had had three distinct attacks 
which had come on with chills and fever, and had been^ followed by diarrhea 
which had lasted several days. There also had been definite icterus, and moder- 
ate discomfort in the upper part of the abdomen. The whole episode usually 
had subsided completely within three weeks. 

Physical examination revealed that the heart and lungs were normal. The 
edge of the liver was smooth, rounded, and firm; it projected S cm. below the 
costal margin. The spleen was not palpable. The Wassermann reaction on the 
blood was negative; the concentration of hemoglobin was 14.5 gm. per 100 c.c. 
of blood and there was evidence of macrocydosis. The concentration of bili- 
rubin in the serum was 2.7 mg. per 100 c.c.; the van den Bergh test was direct. 
Proctoscopic examination revealed that the rectal mucosa was normal for a 
distance of 24 cm. from the anus. Because the icterus was the most significant 
feature, because of the history of the prevdous occurrence of a stone in the 
common bile duct, and because of distress in the upper part of the abdomen 
and the attacks of diarrhea and jaundice, the most likely diagnosis seemed to 
be a recurrent stone in the common bile duct, cholangeitis, hepatitis, and pan- 
creatitis. 

Exploratory laparotomy revealed a moderate grade of hepatitis. The com- 
mon bile duct was small in caliber; it did not contain any stones and it was 
not obstructed. The convalescence was uneventful and the patient W'as dis- 
missed from the hospital on the seventeenth day after the operation. 

Two weeks after her dismissal from the hospital the patient had a chill 
which was followed by fever and exacerbation of the diarrhea and jaundice. 
She was again sent to the hospital for observation. About sLx watery stools 
were passed each day. Repeated microscopic examination of the stools did not 
reveal anything of interest except the presence of Endamoeba coli. The diplo- 
streptococcus of chronic ulcerative colitis was isolated from the stools by culture 
and a vaccine was prepared. The concentration of bUirubin in the serum was 
. .5 mg. for each 100 c.c. Analysis of the gastric contents after stimulation with 
iMammc revealed achlorhydria. A gram-negative bacillus was isolated from 
the bile which w.as obtained by duodenal drainage. The acute manifestations 
rapidly subsided and, when it seemed advisable, roentgenologic examination of 

cMed ^°'=°‘S«“°Srams of the colon re- 
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the stools. She improved rapidly and two months after her return home she 
reported that there had been no recurrence of jaundice or diarrhea. 

Comment on case II. The sequence of events in this case 
seems to have been: first, the onset of chronic ulcerative colitis 
in tlie early years of life; second, the development of chole- 
cystic disease, at the age of forty-one years, which was com- 
pletely cured by appropriate surgical treatment, and finally, 
the appearance of jaundice, chills and fever with each exacer- 
bation of the diarrhea. Exploratory laparotomy excluded dis- 
ease of the common bile duct as the cause of the jaundice, 
chills, and fever. The simultaneous exacerbation of hepatitis 
and chronic ulcerative colitis indicates a close relationship be- 
tween the two conditions. 

Case m. — A white laborer, aged thirty-one years and of good habits, 
came to the Clinic because of intractable jaundice. For at least twelve years 
he had been troubled by attacks of bloody diarrhea. At the onset, this condi- 
tion had been severe, and he frequently had had attacks of diarrhea which had 
lasted several weeks. He had had as high as twelve bloody stools in twenty- 
four hours and he often had been severely prostrated. Ten years prior to his 
admission to the Clinic, he had suffered so much from chronic loss of blood 
incident to his diarrhea that the concentration of hemoglobin in the blood 
had become as low as 40 per cent. While he had been in good health there- 
after, he had continued to have five or more partially formed stools daily. 

Five years before the patient came to the Clinic he first had become aware 
of mild icterus; this had been noticeable only during the winter months and 
had not caused any concern. Six months before he came to the Clinic the 
icterus became much more intense than it had been, and acquaintances had 
begun to remark about his color. At the same time, he had noted acholic 
stools, highly colored urine, and failure of endurance. 

Physical examination revealed that the skin was deeply icteric. The icterus 
accentuated the vivid white patches of an associated vitiligo. The patient did 
not appear ill and said that he felt full of vim. His lungs and heart were 
normal. The liver was enlarged and its firm, rounded edge could be palpated 
5 cm. below the costal arch. The spleen could be palpated easily. The blood 
pressure, pulse rate, and temperature were normal. Urinalysis revealed al- 
buminuria, grade 2, some casts, and an occasional erythrocyte. The concen- 
tration of hemoglobin was IS.9 gm. per 100 c.c. of blood, and there were 4,440,000 
erythrocytes in each cubic millimeter of blood. Examination of blood smears 
revealed marked macrocytosis and a shift of the neutrophils to the right. The 
Wassermann reaction on the blood was negative. The concentration of bili- 
rubin in the serum was 12 mg. per 100 c.c.; the van den Bergh test was direct. 
The hepatic function was surprisingly good; the’ liver synthesized 4.86 gm. 0 
hippuric acid in two hours and the result of the galactose tolerance test vm 
normal. Analysis of the gastric contents after the administration of an Ena 
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Comment on case III. In tliis case a long 
chronic ulcerative colitis also was complicated by the dp clop 
ment of a chronic hepatitis with splenomegaly. Exacerbation, 
of both conditions occurred simultaneously. 

Case IV.-A man, aged forty-four years, came to the Clinic because of 
unabating jaundice which had been present for five years. Five years prior 
to his admission to the Clinic, he had contracted a mild respiratory infection 
which was attended by an unusual degree of exhaustion and followed by per- 
sistent, low-grade fever. One month later he had noted the first slight icteric 
lint of his skin. Two months following the onset of jaundice he had ex- 
perienced mild diarrhea which had been characterized by watery, blood 
streaked stools. During the past five years before the paUent came to the 
CUmc, he never bad been free of jaundice or diarrhea. These two conditions 
had seemed to parallel each other; an exacerbation of his diarrhea had been 
attended by a deepening of the jaundice. The more severe attacks of jaundice 
and diarrhea usually had lasted two weeks. The maximal number of stools 
had been twelve in twenty -four hours; some of the stools had consisted almost 
entirely of blood. He had suffered from malaise, and had lost weight and 
strength. 

Examination revealed moderate icterus. His blood pressure, temperature, 
and puEe rate were normal. The edge of the liver could be felt very easily ; 
it was rounded and firm and extended 6 cm. below the costal arch. The spleen 
was enlarged. Except for varicosities of the lower extremities, physical examina- 
tion was essentially negative. Urinalysis revealed albuminuria, graded 2, on 
the basis of 4, and a trace of bile. The Wassermann reaction on the blood 
was negative. There was marked anemia; the concentration of hemoglobin 
was 2.63 gm. per 100 c.c. of blood, and there were 2,630,000 erythrocytes in 
each cubic millimeter of blood. Morphologic study of the blood showed definite 
macrocx'losis. The value for the urea was 20 mg. per 100 c.c. of blood; that 
for the cholesterol was 126 mg. per 100 c.c. of plasma, and that for the protein 
was 9.9 gm. per 100 c.c. of serum. The concentration of bilirubin in the 
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serum was 7 mg. per 100 c.c.; the van den Bcrgh test was direct. The re- 
sults of the hippuric acid and galactose tolerance tests of hepatic function were 
within normal limits; 3.1 gm. of hippuric acid were excreted in two hours. 
No parasites were found in several stools tested. Duodenal drainage yielded 
bile. Analysis of the gastric contents was not done since several analyses which 
had been done elsewhere had revealed achlorhydria. Roentgenologic examina- 
tion of the thorax, stomach, gallbladder, and colon did not disclose any ab- 
normality. Proctoscopic c.xamination revealed that the mucous membrane of 
the rectosigmoid was granular and prone to bleed on the slightest trauma. It 
was reported typical of chronic ulcerative colitis of low grade. 

A diagnosis of chronic hepatitis with splenomegaly and chronic ulcerative 
colitis was made. In view of the prolonged jaundice, the exacerbations, and 
the progressive characteristics, exploratory laparotomy was advised to exclude 
a lesion of the common bile duct. Exploration was performed elsewhere and 
the diagnosis of chronic hepatitis was confirmed by biopsy. No anatomic 
obstruction of the common bile duct was found. He is now taking liver extract 
parenterally, dilute hydrochloric acid by mouth, stock ulcerative colitis vaccine, 
and a high carbohydrate type of diet. In a recent letter he reported that his 
condition was essentially unaltered; he still suffers episodic exacerbations of 
icterus and diarrhea. 

Comment on case IV. In this case, the sequence of events 
is slightly different from that in the previous three cases. The 
respiratory infection was followed by the clinical manifesta- 
tions of hepatitis and only two months later by those of colitis. 
The occurrence of the disease of the liver was almost simul- 
taneous with the occurrence of the chronic ulcerative colitis 
and both diseases seem to have been the result of the same in- 
fectious process. As in the previous cases, the chronic ulcera- 
tive colitis was mild and exacerbations of both diseases were 
simultaneous. 


SUMMARY 

In all four cases the outstanding features of the ulcerative 
colitis were the long-standing nature of the disease, the low 
grade activity of the process, and the minimal anatomic de- 
formity of tlie colon. In cases I, II, and III, the colitis pre- 
ceded involvement of the liver; in cases II and III, diarrhea 
antedated the first suggestion of hepatic damage by many 
years. In case IV, the hepatic disease and the colitis devel- 
oped within a relatively short time of each other. In each case, 
a close link between the disease of the hepatic parenchyma and 
tlie colitis was suggested by the simultaneous increase in the 
severity of each disease. 



In cases I, II, and HI, the chronic Ulcerau^c ....... 

ars to have been responsible for the deyelopmcnl of Ih 
patitis. Such an assumption is not an illogical one ina=muc i 
other infections in the abdomen are known to invoKe the 
.er secondarily. The infection may follow at least three 
ithways. In cases of suppurative thrombosis of the portal 
;in the patliway of the infection is obviously by this vein 
1 a case reported by Bargen, the infection apparently reached 
le liver in this manner. Even wdien suppurative thrombo.'is 
f the portal vein is not present it is still possible that bacteria 
fiaj^ reach the liver by means of tlie portal vein. The infec- 
ion maj'' also reach the liver by spreading up the bowel, finally 
nvolving the duodenum and common bile duct and producing 
i cholangeitis Nvith secondary hepatitis. Finally, the infectious 
process in the bow^el may first produce a chronic infectious 
splenomegaly, the liver being affected secondarily. Bargen 
and Giffin have described cases in which this condition simu- 
lated splenic anemia. They reported seven cases of chronic 
ulcerative colitis in which splenomegaly developed. In two of 
the seven cases cirrhosis of the liver is known to have been 
present; in one of these cases the condition was diagnosed as 
Band’s disease and biliary cirrhosis. In the cases reported in 
1930 by Bargen and Giffin, the authors expressed the opinion 
that the splenomegaly was an example of infection of the liver 
and splenomegaly secondary to chronic ulcerative colitis. 

The presence of achlorhydria in three of the cases which 
w'e have reported might be a point to favor the hypothesis that 
infection reached the liver by ascending the gastro-intestinal 
tract. This finding may be significant in view of the work 
of Ricen, Sears and Downing, which seems to prove that the 
state of the gastric acidity has a large bearing on the bacterial 
flora of the duodenum. They made a statistical analysis of a 
large series of cases and concluded that the duodenal content 
of persons who have a normal gastric secretion is sterile except 
for the presence of rare organisms which have aciduric cul- 
tural characteristics. On the other hand, the duodenal con- 
tent of patients who had achlorhydria was rich in bacterial 
flora of different types, many of which possessed hemolytic 
properti^. The organisms which these workers isolated from 
the duodenal content of patients who had achlorhydria in- 
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eluded hemolytic streptococci, hemolytic staphylococci, Strep- 
tococcus mitior, Diplococcus pneumoniae, Escherichia coli, and 
Alcaligenes faecalis. In the present series of cases, Strepto- 
coccus faecalis was isolated from the duodenal content in 
case III and a gram-negative bacillus was isolated from the 
duodenal content in case II, It is possible that achlorhydria 
conditioned the success of the ascending infection in these 
cases. 

Chronic ulcerative colitis may follow rather than precede 
the development of disease of the liver. It seems to have done 
so in case IV. There seems to be little doubt that the same 
infectious process was responsible for the development of both 
conditions. In other cases, the nature of the association is not 
clear, and it may have been one of chance. Such may have 
been the circumstance in case I in the report of Saccone and 
Repetto. Chronic ulcerative colitis developed in the course 
of what appears to have been, judging from the history given, 
obstructive jaundice which resulted from a stone in the com- 
mon bile duct and which was secondary to biliary cirrhosis. 
These authors reported the case in support of theories ad- 
vanced by Popovici that hepatic insufficiency (defined as a 
functional rather than organic disorder of the hepatic paren- 
chyma) conditions the bowel for the development of chronic 
ulcerative colitis. It seems much more likely that if there 
was any connection between the two diseases in this case the 
malnutrition of the patient had so reduced the resistance to 
infection that chronic ulcerative colitis ensued. 

In three cases in the present series, the chronic hepatitis 
seems to have developed long after the chronic ulcerative colitis 
appeared. In the fourth case, chronic ulcerative colitis and 
chronic hepatitis appeared almost simultaneously. The asso- 
ciation of the two diseases seems to us to be more than one of 
chance. 
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medical aspects of chronic sinusitis 

Harold I. Lillie 


Physiciais'S have been faced with the problem of treat- 
ment of chronic sinusitis throughout the ages, as examination 
of skulls of ancient civilizations has revealed. During the past 
quarter century much prominence has been given to the disease 
through many channels, especially since the advent of radio 
broadcasts, those responsible for some of which have chosen 
to advertise certain nostrums. Very inaccurate statements, 
also, have been made about the disease by physicians whose 
information has been inadequate. Much misinformation has 
been disseminated through semi-ethical channels. Lay persons 
have, for the most part, accepted such information as authen- 
tic. These conditions have caused the public to become “sinus 
disease conscious.” It might be added, too, that not only the 
public has become sinus disease conscious but many physicians 
are prone to interpret for the patients certain symptoms refer- 
able to the head as being attributable to sinus disease. There 
is nothing mysterious or mystical about disease of the para- 
nasal sinuses. There is no reason why the generally prevalent 
idea that “once a sinus disease, always a sinus disease” should 
exist if the function, physiology and pathology, relative to the 
sinuses were more widely known and if well directed thera- 
peutic measures directed against disease of them were better 
understood. 

As a background for this discussion, it is essential to con- 
sider briefly certain anatomic and embryologic aspects of the 
paranasal sinuses and the physiology of the nose and paranasal 
sinuses. Pathologic and etiologic aspects will be dealt witli 
more comprehensively. 


ANATOMY AND DEVELOPMENT OF PARANASAL SINUSES 
From the anatomic standpoint it can be said that there are 
four paired paranasal smuses: the ethmoid, maxillary, frontal 
and sphenoid. The ethmoid sinus can be considered the ee 
(r»l one ns it lies lateral to the middle turbinate, in tte lateral 
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nasal wall. Above it lies the frontal sinus, which is really a 
projection of the ethmoid sinus between the layers of the 
frontal bone. Beyond and below it, in the superior maxilla, 
is located tlie maxillary sinus. This is present in a rudimentary 
form at birth. The sphenoid sinus, situated behind the nose, 
in the body of the sphenoid bone, does not develop until later 
in childhood. Its maximal development is said to be present 
after the adolescent period. The development of the paranasal 
sinuses may not be symmetrical or they may completely fail to 
develop. In the developmental process separate sinuses within 
a sinus may occur. All of the paranasal sinuses communicate 
wiUi the interior at the nose. The maxillary, ethmoid and 
frontal sinuses empty into the nose beneath the middle turbin- 
ate, in the middle meatus, in a slit-like groove called the “hi- 
atus semilunaris.” The posterior portion of the ethmoid laby- 
rintli of cells, and the sphenoid sinus, empty high in the 
postnasal space. Accessory openings for any of the sinuses 
may be present. 

PHYSIOLOGY OF THE NOSE AND PARANASAL SINUSES 

The paranasal sinuses are subject to the same diseases that 
involve the interior of the nose, and for that reason it seems 
essential to discuss briefly the physiology of the nose. The 
main function of the nose is to warm, moisten and clean the 
air before it goes into the lungs. This is accomplished by a 
complex intranasal structure. The available membranous sur- 
face is increased by projection of the turbinate bones from the 
lateral nasal wall. The nasal interior is lined by a specially 
constructed mucous membrane, the surface of which is covered 
by a blanket of mucoserous secretion. Beneath this blanket 
are the cilia of the columnar epithelial cells that cover the 
underlying mucous membrane. Beneath the epithelial layer, 
in the submucosa, many blood spaces and glands are encoun- 
tered. The membrane is innervated by the sympathetic nerves, 
coming for the most part from the nasal ganglion. Beneath 
the submucosa one encounters the periosteal layer and the 
transition from the submucosa to the periosteal layer is very 
gradual. The blood supply comes through the bone and breaks 
up into capillaries and blood spaces, a sinusoidal type of cir- 
culation. For the most part the venous drainage is toward the 
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orbit and toward the pharynx. The membrane lining the para- 
nasal sinuses is very much thinner than the nasal membrane 
proper. In fact, it is sometimes difficult to distinguish layer^ 
except around tlie region of the natural ostia where a few 
glandular elements are present. The surface of the membrane 
within the sinuses is covered ivith a thin, serous type of secre- 
tion. It can be said to be only moist as there is seldom any 
excessive secretion. The function of the cilia of both the nn^e 
and the paranasal sinuses is very important for it has been 
shown that the cilia are capable of moving a blanket of secre- 
tion greatly in excess of w’hat might be supposed. The direc- 
tion of motion of the cilia in tlie sinuses is toward the natural 
openings. The direction of motion of the cilia within the nasal 
interior is toward the back part of the nose. 

The normal secretion of the nose can be considered bacteri- 
cidal in nature; at least it is bacteriostatic. When it is con- 
sidered that the nose is the only part of the body that cannot 
be protected from its environment as other parts of the body 
can be protected, it must be realized immediately that in order 
to withstand the effects of environmental changes it must have 
a wonderfully adaptive functioning mechanism. It is knowm 
that the nasal membranes may secrete from a pint (500 c.c.) 
to a quart (1,000 c.c.) a day, depending on the state of healtli 
and the necessity for secreting these amounts. The normal 


way for animals to clear the nasal passage of any excessive 
secretion is by hawking it backward into the pharynx, or by 
sneezing. Man thinks he has improved on nature’s way of clear- 
ing the nose when he forcibly blows through the nose. Usually 
in addition, not content to use just enough force to clear the nos- 
trils, he invariably holds one nostril closed and blows forcibly 
against the opposite nostril. If the nostril through which he 
tries to force the air is blocked either by swelling of the mucous 
membrane or by the formation of polyps or some anatomic 
abnormality, frequently the force is caused to extend to the 
middle ears through the eustachian tubes, or to the paranasal 
smuses. If infection is present in the nose or nasopha™ 
It is at once seen that this is one of the reasons wL, ^ r ’ 
taites ,.ace in the middle ears or the ^arrS 

In the functiomng of the nasal membrann tha ^ ‘ 
nite cycle of swelling and retraction. In the process of 



1102 


IIAHOLD I. LILLIE 


the blood spaces are filled and the point is reached at which 
no more blood can be taken into the blood spaces; gradually 
then the blood is forced into the glands, and the glands in turn 
begin to secrete onto the surface; when this occurs the nasal 
membranes begin to shrink. The cycle is not timed to go 
through the same phase in each nostril at the same time or 
there would be a phase in which both nostrils would be closed. 

As a result of exposure to climatic conditions, the nasal 
membranes undergo certain physical changes comparable per- 
haps to the physical changes that occur in the skin or in any 
exposed part of tlie body. If the environment is that of the 
northwestern or northern section of this country, where the 
function of the nose is called on to a greater degree, hyper- 
trophy and hyperplasia of the constituent parts of the mem- 
brane take place. This may cause certain physical changes in 
the nasal membrane and, if the natural ostia of the sinuses are 
small, this natural increase in size may partially or completely 
block them. As a result of Itypertrophy and hyperplasia, later 
in life secondary atrophy may be present as a natural sequence. 
In southern climates, where the air is constantly warm, moist 
and equable, the nasal membrane is not called on to function 
to the same extent as it would be in the north and, as a result, 
it remains more or less quiescent and inactive. Those persons 
whose membranes have undergone physical changes because of 
exposure to weather, many times may complain of stuffiness 
and increased secretion and will give a history that if they 
sojourn in a climate that is warm and dry, they are entirely 
relieved of their subjective symptoms. This is easily explained 
on the basis of the activity of the nasal membranes. 

The physiology of the paranasal sinuses is unknown. All 
that can be said is that inspiration of air causes a negative 
pressure within the paranasal sinuses. Expiration causes the 
pressure to increase. Some observers have felt that in this 
way the sinuses may act as auxiliaries to the nasal function, 
as a storage chamber for the warmed air. 

PATHOLOGIC AND ETIOLOGIC ASPECTS OF THE NOSE AND 
PARANASAL SINUSES 

Infection in the nose and the adjacent cavities takes place 
because of some physicochemical change which causes some 
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loss of function of the vasomotor system. Infection n?nall> 
takes place in tlie nasopharynx and spreads by continuity anr 
contiguity to the nose and larynx. The pharyngeal membrane 
has no such adaptive mechanism as does the nasal membrane. 
Any organism may cause infection. ^ Certain of tliem cause 
certain characteristic conditions but it is known that in a^^o- 
ciation with influenzal infections the paranasal sinuses are 
more frequently involved than when any other infection i:^ 
present. In tlie presence of contagious diseases of children, 
sucli as measles, scarlet fever, and so forth, the sinuses arc 
frequently involved. 

Evidence of inflammation in the nose and paranasal sinuses 
is the same as evidence of inflammation elsewhere in the body. 
Swelling, redness and tenderness are present. If the swelling 
is intense within the paranasal sinuses it can be expected that 
there will be considerable discomfort from pressure. These 
painful subjective sj^ptoms may last during a period of con- 
gestion. When increased secretion from the glands begins the 
sjTnptoms begin to be relieved. It can be said that there are 
three stages of acute infection within tlie nose; a period of 
congestion which lasts anywhere from twenty-four to seventy- 
two hours, a period of increased serous secretion which may 
last for several days and a period of mucopurulent discharge 
which lasts until complete resolution has been established. 
There is little question but that in all cases of acute rhinitis 


the sinuses are involved to some extent and the tendency is 
manifest, if they become involved, to undergo resolution in the 
manner in which resolution takes place in a nasal infection. 
However, if resolution of the nasal infection has taken place 
and the character of the discharge changes from a mucopuru- 
lent to a purulent type, then it can be assumed tliat there is 
present an infection of one or more of the paranasal sinuses 
However, again the tendency is for resolution to take place 
under properly directed therapeutic measures. There mav be 
few subjective symptoms other than the need for usin? sever;,! 
handkerchiefs a day. On the other hand if the subjective 
symptoms do not improve and there is no increase „ ,V 
amount of purulent discharge, then one can suspect ih. ■ 
ence of closed empyema, owing to the fact that the natoal 
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ostium has been blocked off by the effect of swelling of the 
membranes. 

Chronic sinusitis develops after repeated attacks of acute 
sinusitis for several reasons: (1) After each inflammatory 
attack tlie mucous membrane undergoes another inflammatoiy 
infiltration and returns to its normal condition with greater 
difficulty. (2) The outlets of the infected sinuses become less 
patent than before because of the thickening of the membrane 
around the openings. As a result there develop different forms 
of inflammatory changes: a chronic inflammatory type of 
change in which, macroscopically, the membrane is edematous, 
contains true cysts, has undergone diffuse hypertrophy and 
has given rise to pedunculated polyps; there is marked increase 
in size of tlie whole structure. Microscopically it is seen that 
the mucosa, even to its deepest layers, is edematous and 
changes of moderate cellular infiltration have taken place be- 
neath tlie mucosa. There is varying evidence of fibrosis, de- 
pending on the reaction of the tissues to the repeated insults 
of infection. The infection may extend through the periosteum 
to the bone, at first producing thickening of the periosteum; 
this may be followed by either the osteoclasts breaking down 
the bone by taking away the calcium or, if the protective mech- 
anism is stimulated, the osteoblasts deposit bone and produce 
sclerosis or thickening as a barrier to further extension of the 
infection. In addition, infection of the bone may result in 
osteomyelitis from localized abscesses forming along the veins 
in the cancellous bone. The condition may spread by throm- 
bosis, producing either localized osteomyelitis or diffuse, rap- 
idly spreading osteomyelitis. 

SYMPTOMS AND SIGNS OF DISEASE OF THE PARANASAL SINUSES 

Symptoms may best be divided under the headings of local 
symptoms and general symptoms. 

Local Symptoms. — Among these symptoms is head- 
ache. In the chronic form of sinusitis the headache is not 
usually acute or well localized but is usually of a diffuse and 
indefinite character. The headache may be very irregular in 
relation both to intensity and duration. It may persist for 
days a'nd then there may be periods of relative freedom from 
pain. It should be emphasized strongly that the headache does 
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not constitute a necessarj^ link in the chain of sympton^ in 
chronic inflammatory disease of the paranasal sinuses. Deti- 
nite purulent sinusitis may be present for years without any 
headache. The subjective localization of pain in certain re- 
gions of the head is not typical of involvement of individual 
sinuses. In the headache associated with chronic sinusitis there 
is a certain constancj^ only when it does not change in po^ition 
or location. It should be emphasized especially that all head- 
aches are not owing to disease of the sinuses. The rhinologist 
is frequently confronted with patients who think they have 
disease of tlie sinuses because they have headache. Not always 
is this self-diagnosis dependable. 

Discharge of a mucopurulent or purulent character, some- 
times fetid, is the most constant and predominating symptom 
of chronic sinusitis. The discharge may vary in amount con- 
siderably. It may present itself at irregular intervals and this 
would justify the strong suspicion that it was attributable to 
siphonage from the maxillary sinus. As the maxillary sinus 
gradually fills, the accumulated material comes to the level of 
the natural opening of the sinus and siphonage takes place. 
During an acute exacerbation following an acute infection of 
the upper part of the respiratory tract there is considerable 
increase in the amount of discharge. One of the common 
sjmiptoms of which patients complain is that they use several 
handkerchiefs a day. 


Disturbances of the sense of smell are frequently com- 
plained of and they have two possible causes; Either degen- 
eration of the olfactory membrane takes place, owing to the 
chronic infection, or hypertrophy of the membrane does not 
permit the air to reach the olfactory cleft. Patients may com- 
plain of a fetid odor and this is important. This disagreeable 
symptom occurs irregularly, or it may be constant, and usually 
it means that one or another of the paranasal sinuses is in 
volved and that within the sinus the purulent secretion has 
undergone caseous degeneration. 


Patienu frequently complain of postnasai discharge and 

occasionally, because of the tendency of the mucus to dine to 

the pliaiyrngeal trail and the consequent difficulty in removine 
It, vomiting results. removing 


General Symptoms. -Fever is scarcely ever 
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symptom of chronic sinusitis although, in certain cases, fever 
of undetermined origin has been found to be attributable to 
chronic infection of the paranasal sinuses. 

Malaise is a common symptom in chronic sinusitis and is 
attributable to the wearing effect of the symptoms to which 
reference has been made. In addition, there may be, in cer- 
tain cases, some absorption which has a deleterious effect on 
the general bodily economy. 

DIAGNOSIS 

The diagnosis of chronic sinusitis may be simple or diffi- 
cult. When the S3miptoms are strongly suggestive and the 
physical findings are definite, diagnosis is relatively easy. 
When the symptoms are indefinite and physical findings are , 
lacking, many observations may need to be made in a given 
case before the sinuses can be ruled out as a cause of the 
symptoms. Because the diagnosis of chronic sinusitis is the 
function of the rhihologist, it does not seem necessary in this 
discussion to go into great detail about the diagnostic measures. 

Roentgen Rays. — The roentgen rays play a very im- 
portant part in the diagnosis and treatment of chronic sinusitis. 
Also, roentgen rays can give much false information and the 
rhinologist should be able himself to interpret the changes that 
are shmvn in the roentgenograms. It can be e.xpected that the 
roentgen rays will show well the anatomy of the sinuses, 
whether they are symmetrically developed, and their size, 
shape and position. The two sides should be compared in esti- 
mating physical changes. As one’s skill improves, small dif- 
ferences which are very important can be made out. That one 
sinus is shown, on roentgenologic examination, to be dark com- 
pared with its fellow, does not mean that the sinus is filled 
with pus. It merely means that the sinus contains something 
that does not permit the rays to penetrate it; thus, to say 
that the roentgenogram gives evidence of the presence of pus, 
unless a definite fluid level can be made out, is inaccurate. 
Roentgenologic findings in examination of small sinuses are 
more difficult accurately to interpret than they are in exam- 
ination of large sinuses because of the density of the bony 
walls. It is important to estimate the condition of tlie mucous 
membrane and this is sometimes difficult to do. It can be 
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said in general that roentgenologic examination gives more 
accurate results for conditions other than infections, such a., 
osteoma and malignancy. It should be emphasized that roent- 
genograms must not be relied on for accurate diagnosis in a 
case of disease of the sinuses but they must be taken into con- 
sideration along Muth the history and the physical findings 
resulting from competent observation in the case. 


TREATMENT 


The aims of treatment of chronic paranasal sinusitis can be 
said to be establishment of drainage and ventilation. This 
occasionallj' can be accomplished by general treatment of the 
patient and local treatment within the nose. For the most 
part, however, it has been shomi that treatment of frank 
chronic sinusitis is essentially surgical. Of the general meas- 
ures that are important in treatment in a case of chronic sinus- 
itis are the elimination of other diseases by appropriate 
treatment and the general building up of the protective forces 
of the body. Many times the .condition is attributable to insuffi- 
cient or inadequate diet and to inadequate rest; these may 
cause general fatigue and may lower bodily resistance. Ivlany 
times the disease is owing to the patient’s occupation. If these 
conditions can be corrected by appropriate treatment and 
hygienic measures, the direct local treatment of the nasal con- 
dition is greatly aided. 


Local Treatment. — This consists, in part, of application 
of astringent solutions to the regions of the natural openings. 
Such solutions cause sufficient shrinking of the nasal mem- 
branes to open the natural ostia and permit the discharge from 
the involved sinuses to escape. If hypertrophy has resulted 
in closing off the middle meatus, it is best, after thorough 
cocainization of the parts, to infract the middle turbinate away 
from the lateral nasal wall. This permits of more direct and 
adequate treatment of the middle meatus and the natural ostia 
The same obtains for the sphenoidal sinus. If the middle tur' 
binate, because of its contact with the ;iasal septum, does not 
permit of inspection of the postnasal wall, then the turbinate 
may be infracted away from the septum toward the latefal 
nasal wall. The ostium can be found and canahV^H . 
mierior of the sinus can be treated directly by lav^e^or by 
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suction. In treatment of the maxillary sinus and frontal sinus 
it is sometimes possible, because of the size of the natural 
openings, to treat the interior of the sinus directly, in the same 
way as that employed for treatment of the sphenoid sinus. A 
certain percentage of patients who have chronic sinusitis will 
respond to this treatment and the results will be good over a 
long period of years. The treatment may of necessity need to 
be repeated each time the patient has a severe “cold” but the 
probabilities are that the condition will respond to treatment 
each time. 

Another method of treatment that has been in vogue for a 
number of years is the Proetz displacement treatment. This 
is accomplished by placing the patient supine, with the head 
extended backward in an exaggerated position, so that the eye 
and the ear are perpendicular to the plane of the body. An 
astringent substance, such as 0.5 per cent solution of ephe- 
drine sulfate in physiologic solution of sodium chloride is 
instilled into the nose slowly and is permitted to remain in 
position for varying lengths of time. The idea is that the solu- 
tion will seek its own level in the region of the natural ostia 
of the sinuses, will cause shrinking of the membranes and will 
flow into the sinuses. This method also has been used for the 
instillation of opaque media for subsequent roentgenographic 
examination. 

Suction. — General suction applied in the nose has been 
employed for a good many years. It can be used advisedly 
or its use can be misdirected. That it has a definite field of 
application there can be no doubt. After shrinkage of the 
nasal interior by appropriate astringent solutions, the tube of 
the suction apparatus may be placed in the nostril and the 
opposite nostril closed. The nasopharynx may be closed by 
having the patient say “kay” or, if this is not effective, the 
patient may be asked to swallow; at the time of the act of 
swallowing the nasopharynx is closed off. The negative pres- 
sure thus produced causes emptying of the paranasal sinuses 
if the ostia are sufficiently patent. It is evident that this 
method of treatment can be carried too far and whether the 
treatment is excessive can be judged only by the individual 
indications of too strenuous pressure. The method not only 
relieves the sinus of its content but it produces a hyperemia 
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of the membrane which is in some measure effective in causine 
resolution of the disease. The method must be used with 
circumspection. 

Postural drainage has been disappointing in its effect. Also, 
the inadvisable use by patients of sprays which shrink the inte- 
rior of the nose, and tlie use of nasal irrigations which in cer- 
tain cases produce definite waterlogging of tlie nasal mem- 
branes are mentioned only to be condemned. Many patients 
have been observed who have for a long period used astringent 
solutions as spra3's, on tlie advice of their physicians, without 
any good effect being produced on the underlying disease, but 
instead new sjTnptoms have been added to the old. Discon- 
tinuation of this method of treatment has, in the course of two 
or three daj's, caused the nose to assume an entirely different 
appearance and the patient has been subjectively greatly 
relieved. 

If chronic disease of the paranasal sinuses does not respond 
to the foregoing methods of general and local treatment, then 
surgical measures must be considered. Because surgical treat- 
ment of disease of the paranasal sinuses is an involved subject 
in this discussion it cannot be considered. 
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DIAGNOSIS OF LESIONS OF THE SPINAL CORD 
Henry W. Woltman 


Among the diseases most feared are those of the spinal 
cord. The luckless victim may comfort us with his cheerful- 
ness and courage but our efforts in his behalf are limited dis- 
tressingty. Sometimes the opportunitj' for cure exists, but it 
is usually in disguise and it may be overlooked. 

The characteristic disorders of various functional units of 
the cord may be illustrated by the following case. A man, 
aged thirty-two years, complained of paralysis of the left arm. 
Four months previously he had noted an aching type of pain 
in the left occipital region, w'hich was present on awakening 
and which gradually disappeared after breakfast. He had be- 
come constipated and had found that he could not void until 
his bladder had become well filled. Three months previously, 
the left arm had felt heavy and it was necessary that he look 
carefully at an object when he attempted to pick it up with 
his left hand; otherwise, the object would escape his fingers. 
He had become aware of a slipping sound made by his left 
foot when he walked. One evening to his astonishment he had 


stepped with the left foot into a scalding hot bath which 
when previously tested with the right hand, had seemed to be 
neither hot nor cold. Subsequently, the right half of the body 
had tingled constantly. On occasion he had vomited unex- 
pectedly. The story was one of progressive disability, begin- 
ning with pain in the left occipital region, followed by vague 
sphincteric disorders, impairment of joint sensibility in the left 
hand, left hemiparesis, right hemithermanesthesia and bv 
symptoms which suggested increasing intracranial pressure 
Over the right half of the body below the radicular distri 
bu .on o the fourth cervical segrueM there was loss of apnre- 
ciation of pam and temperature but r ‘ippre 

normal throughout (Ei^ ^'errst™! 
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uli cross to the opposite side of the cord, loss of these sensa- 
tions on the right side of the body suggested involvement of 
the pathways which conduct these forms of sensation, that is, 
the left lateral spinothalamic tract. Since tactile stimuli ascend 
partty in tlie homolateral posterior column and partly in the 
anterior spinothalamic tract of the opposite side, their preser- 



second cervical segments. Intensity of changes is charted on a basis of 0 to 
plus or minus 4, 0 indicating normal, minus 4 indicating complete absence, plus 
4 indicating maximal increase. Arabic figures represent appreciation of touch; 
encircled Arabic figures, pain; Roman figures, temperature. Injured pathways 
are represented in solid black. 

vation indicated that at least one of these pathways was intact. 
The left arm and left leg, although they were normal in bulk, 
were paralyzed and were spastic; increased tendon reflexes and 
extension of the great toe on plantar stimulation were elicited. 
This indicated that injury of the left pyramidal tract had 
occurred. Faulty perception of movements of the joints and 
of vibration in the left upper extremity indicated that the lesion 
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involved the lateral aspect (fasciculus cuneatus) ^of the 
left posterior column. In other words, tlm Brovn-.eqiiar 
sjTidrome, which is indicative of a le^on a^icctinc on 
side of the cord, was well developed. The droopin._ 
lid and the small pupil on the left side, Horners s>n- 
drome, were ovdng to paralysis of the sympathetic i er^ anc 
indicated tliat a lesion ivas present at a level not lower tlian 
that of the first or second thoracic segment, since n'’ 
pathetic fibers subserving these functions leave the cord be o«’. 
this level. The left sternomastoid, trapezius and nuchal mus- 
cles were weak, atrophied and fibrillating; this indicated that 
involvement of lower motor neurons had occurred. Since all 
these muscles are innervated by cells of the first four cervical 
segments on the same side, sharper localization became pos- 
sible. Over the left occipital region in the territory supplied 
by the posterior root fibers of the second cervical nerve, appre- 
ciation not only of pain and temperature but also of touch 
was lost. These phenomena localized the lesion sharply to the 
left side, in the region of the first and second cervical segments. 
Projectile vomiting was probably caused by encroachment of 
the lesion on the foramen magnum. Since the hislon.’ indi- 
cated that progressive involvement had occurred, tumor was 
the most likely cause. Subtotal removal of a malignant men- 
ingioma was followed by marked but temporary improvement. 

COMPRESSION OF THE SPINAL CORD 

Recognition of compression of the spinal cord as the cause 
of disability is of urgent importance since remedial measures, 
if not delayed unduly, are often productive of excellent results. 
The cardinal signs are gradual progression of the disabililv, 
establishment of a level above which function remains uniiu- 
paired, predominantly unilateral involvement and evidences of 
the presence of subarachnoid block as determined by jugular 
compression tests in the course of spinal puncture and bv 
elevation of Ae content of protein in the spfnal fluid. 

_ One of Ae most important causes of compression of the 
spinal cord is tumor. An accurate hi^tnr,. the 

„ v . nistory of the case is indis- 

which is present in SprTx ta^rsTperc^^S^^^^^^ ^Th’ 
average darauon „f ais synrpto™ is “an t™ yeals S 
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is shortest when the tumor is extradural, longer when it is 
intradural but extramedullary and is longest when it is intra- 
medullary. Pain may be at the site of the tumor; it may be 
referred to the lower extremities even when the tumor lies high 
in the canal, but usually it is referred along the distribution of 
a contiguous posterior root; under such conditions it is known 
as root pain. It is the peripheral radiation of root pain and its 
various qualities, such as aching, squeezing or piercing that 
so frequently suggest disease of the pericardium and pleura; 
of the biliary, urinary and gastro-intestinal tracts; of the per- 
ipheral nerves, and of muscles and bones. 

Fortunately, root pain has certain characteristics. It has 
a segmental distribution; that is, it is distributed lengthwise 
in the arms and legs and in a circular manner in the trunk. 
Also, since tumors grow, the pain becomes gradually more in- 
tense and adjacent roots become involved; unilateral sciatica 
becomes bilateral sciatica, and unilateral pain in the trunk has 
added to it a complementary pain on the opposite side, com- 
pleting the so-called girdle. Since there are usually no diseased 
organs at the site of pain, there is, as a rule, no local tender- 
ness. Coughing, sneezing, compression of the jugular veins, 
or, in short, anything which suddenly increases the pressure of 
the spinal fluid may aggravate the pain. Root pain habitually 
causes the patient to awaken at 3 or 4 o’clock in the morning. 
He discovers that relief can be obtained by walking or by 
sleeping in a chair. In both of these positions tlie spine be- 
comes relatively shorter. A helpful test consists of flexing the 
head sharply on the thorax; this simple maneuver often elicits 
or accentuates the pain. Explanation is probably to be sought 
in the resulting traction on the cord and dura and in the in- 
creased congestion within the head which displaces the cere- 
brospinal fluid into the spinal canal. It is important to know 
precisely the site of the pain, which may be indicated by pencil 
marks on the patient. The dates of its appearance and its 
radiation should be recorded. The patient soon may become 
aware of clumsiness in running or of outright muscular weak- 
ness. As a rule, weakness is slowly progressive and is usually 
owing to injury of the corticospinal pathway, pyramidal tract, 
or upper motor neuron. The homolateral muscles below the 
level of the tumor, although they retain their bulk, become 
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weak a»d spastic; the tendon reflexes are increased and if the 
sole of the foot is scratched, extension of the great toe occue. 
InspecUon of the tips of tire patient’s shoes may show a de- 
cided difference in tlie amount of wear that has occurred. 

Sometimes paralysis is owdng to direct injur\' of the con- 
tiguous anterior horn cells or of the ventral roots, vine i to 
gether constitute the loiver motor neuron. If this occur?, the 
segmentaUy related muscles fibrillate and become atrophied, 
weak, and toneless and their reflexes become correspondingly 
feeble. By consultation of suitable charts, the level of tlie 
nerve cells that innervate muscles so paralyzed can be deter- 
mined. This type of paralysis is tlie best of localizing signs. 

Some patients collapse suddenly, arise and wonder why 
they fell; often this is associated with the presence of dumb- 
bell-shaped tumors which lie partly within and partly outside 
the spinal canal and may be owing to transitory compression 
of the cord. Other patients who become suddenly weak mdy 
have suffered from hemorrhage or from softening of the cord 
incident to the tumor. 

Subjective sensory disturbances appear sooner or later. 
The patient may complain that his underwear is unbearably 
irritating; the feet may be described as “dizzy”; the limbs may 
move to unanticipated positions; there may be burning, 
tingling, or a sensation of woodenness. These disturbances 
result from interference with the posterior roots or with the 
sensory tracts in the cord. Disturbances in the sphincteric 
and sexual functions may add to the discomfort of the patient. 
These complaints do not vary greatly with the situation of the 
tumor. 

Following spinal puncture, aggravation of all symptoms is 
a common occurrence; neurologic examination may make it 
possible to establish the level of disturbance with ease when 
it was impossible to do so before. 

Tumors in the upper end of the spinal canal may present 
certain peculiar features. The exposed situation of the decus- 
sating pyramidal tracts on the anterior aspect of the cord in 
the presence ot a tumor, may result in quadriplegia unaccm 
pamed by disturbance of sensation. The disturbances of s™ 
salion associated with tumors situated hieh in the c! - I 
region may be limited to fte lower extremitle^ 
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from time to time and from place to place, probably because 
tlie canal is relatively large and its contents mobile, thus per- 
mitting readjustment of the various structures. Involvement 
of the descending root of the fifth nerve may result in pain 
referred to the face and in anesthesia for pain and temperature 
over certain areas of tlie face, particularly over the forehead. 
The proximity of tlie tumor to the foramen magnum may bring 
about signs of tumor of the brain, such as projectile vomiting 
and choked disks. 

If tumors occur in the lower end of the spinal canal, the 
long intraspinal course of the lumbar and sacral nerves makes 
it extremely difficult to determine the exact level of disturbance 
and whether there is a tumor of the cord, of the cauda, or of 
the sacrum. Neurologic data may be the same in all cases. 
Data obtained by spinal puncture, roentgenologic examination, 
and by examination through the rectum usually obviate serious 
blunders. 

The spinal fluid is practically without circulation. The 
slightest change in pressure at any site, however, is transmitted 
throughout the remainder of the fluid. Because of the limited 
space in the spinal canal, eventually a growing tumor inter- 
rupts the continuity of the fluid in the subarachnoid space. 

In most cases such a blocking can be demonstrated by a 
simple maneuver described by Queckenstedt in 1916. When 
the spinal puncture needle and the attached manometer are in 
place, pressure on the jugular veins normally causes a rise in 
the column of fluid in the manometer, owing to filling of the 
intracranial venous channels, with consequent displacement of 
cerebrospinal fluid along the spinal subarachnoid space, 
through the needle and into the manometer. Release of the 
pressure on the veins results in prompt fall of the column of 
fluid in the manometer owing to return of the fluid to its pre- 
vious hydrostatic condition. If the pathway of the fluid in 
the canal is obstructed by a tumor, the degree of interference 
is registered by the column of fluid in the manometer. Should 
the tumor lie low in the canal, the needle may pierce the tumor 
and a dry tap may result, or the needle may enter the canal 
above the tumor. When this occurs, a block sometimes can be 
demonstrated by injection of a saline solution into the epidural 
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space by way of tlie sacral hiatus and by noting the result 

produced in the manometer. . r , 

The fluid obtained from the canal below the site of a tumor 
is often yellow. The fluid above tire site of the tumor can al=o 
be yellow, but usually it is of a lighter color than that of the 
fluid obtained from the canal below the lesion. The concen- 
tration of globulin of tlie fluid almost invariably is increased. 
The total concentration of protein of the fluid in cases of tumor 
is usually high, more than 45 mg. per cent. Removal of 7 c.c. 
of fluid normally results in lowering tlie basal pressure of fluid 
about 50 per cent; if the fluid is loculated, the fall in pressure 
is usually great and tlie amount of fluid obtainable may be 
small. 

Roentgenographic examination occasionally reveals erosion 
of bone produced by a tumor, or may reveal the presence of 
even a calcified tumor. The commonest site of early erosion 
is at the pedicles. Roentgenography is also one of the most 
certain methods of excluding metastatic tumors and other dis- 
eases of the bone. Introduction of an opaque medium, such 
as iodized oil, into the subarachnoid space through cisternal or 
lumbar puncture is becoming more helpful as experience until 
its use increases. Resulting irritation can be severe, particu- 
larly if an inflammatory lesion is already present. Oil should 
not be used unless it is urgently indicated, or if performance 
of laminectomy seems probable from the nature of tlie case, 
since removal of large amounts of oil except by laminectomy 
is not easy. When it becomes necessary to use such an oil the 
amount introduced should be sufficient to be helpful and to 
prevent the roentgenologist from making wrong deductions. 

Intramedullary Tumors; Syringomyelia.— Just what 
causes syringomyelia is unknown but its relationship to intra- 
medullary tumors is close, since about half of the intramedul- 
laty tumors that occur are associated with syringomyelia The 
latter disease, of course, may appear independently ’ The 
cardinal features of syringomyelia are a long course dissori 
ated sensory disturbances of a waistcoat distribution curva 
lure of the spine and a succulent appearance and texture of the 
hands and feet owing to involvement of visceral Zth. 
Owing to frequent interrupUon of the fibers siih^^r P 
Clarion of pain and temperature at the decussation ^anferiorto' 
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the spinal canal, there is often a girdle or a waistcoat distribu- 
tion of thermanesthesia and analgesia in tlie presence of unim- 
paired tactile sensibility. The extent, position and character 
of such sensory, motor and visceral disorders vary enormously 
and depend on the multidirectional disposition of syringomyelic 
cavitation and gliosis in the cord. To these manifestations 
may be added tract symptoms and signs below the level of the 
lesion. Treatment is restricted largely to surgical drainage of 
tire distended cord and to roentgen therapy. The former is 
usually indicated when spinal puncture discloses blockage of 
the subarachnoid pathways; the results may be most gratify- 
ing, but it would be foolhardy to prognosticate the amount of 
benefit, if any, that the patient may derive from operation. 
The results of roentgen therapy are none too good in most in- 
stances but, according to present knowledge, it represents a 
justifiable attempt to help the patient. 

Hypertrophic Pachymeningitis; Hypertrophic Osteitis 
of the Spine. — Hypertrophic pachymeningitis can be asso- 
ciated with enormous overgrowth of tissue which compresses 
all structures in its path. This process is situated more com- 
monly in the cervical region. Strangulation of the nerve roots 
causes segmentally distributed pain, paralysis and, to a less 
extent, impairment of sensation and strangulation of the spinal 
cord, a sensory-motor paraplegia. Although the usual cause 
is syphilis, hypertrophic pachymeningitis now is seen rarely. 

Just as hypertrophy of the dura occurs, so may there be 
hypertrophic osteitis of the spine with resulting involvement 
of nerve roots and cord. Presumably this disorder is the result 
of infection. Information derived from roentgenologic exam- 
ination is often meager. 

Fracture of the Spine. — ^The history of the onset usually 
suggests tlie nature of the lesion. The junctures of relatively 
mobile segments with the more fixed segments of the spinal 
column are the commonest sites of such injury. Usually the 
force is applied to the body of a vertebra, the top of which 
finally gives way. When the atlas is fractured the line of 
separation of the fragments usually passes through one or both 
sides of its posterior arch which is weakened by the grooves 
along which the vertebral arteries pass. 

The spinal column may be fractured without production of 
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neurologic symptoms or signs. Occasionally the ncr%e r , ^ 

emerging at the site of the fracture bear the full brunt ot ihe 
trauma to the nervous system. Unfortunately, injury- to tie 
cord occurs in about a third of the cases of fracture o t le 
spinal column; it is the gravest of neurologic complicatmns. 
The force of tlie injury itself may cause intramedullar\- disin- 
tegration and hemorrhage without compression of the sub- 
stance of tire cord or root by bone. There may be an asso- 
ciated shock-like state which may last four or five weeks and 
which represents the part of the disability from which reco\er\ 
occurs most readily. The sphincters are usually in a state of 
contraction for a variable length of time following the injuty. 
Subsequently, the sphincters may relax and may remain re- 
la.xed, or a state of periodic involuntary action may ensue. Per- 
sistent priapism commonly is associated with cervical lesions; 
conception and normal but painless parturition may occur. 

Occasionally paraplegias develop slowly following injuries 
of the spinal column with or without involv^ement of the cord 
at the time of the injury. This delayed paralysis may be owing 
to meningomyelitis, to spinal gliosis or to circumscribed cystic 
meningitis. Rarely, tumors form at the site of the previous 
injury but the exact relationship is not well understood. 

In view of the serious outlook, temptation to explore is 
great; however, injury to the cord is comparable witli the re- 
sults of dropping a glass on the floor; the damage is almost 
immediate and is often irreparable. If roentgenograms give 
evidence of such marked overlapping of the bone that complete 
shearing of the cord is a foregone conclusion, operation hardly 
can be of help; if the vertebrae are in fairly satisfactory align- 
ment and if spinal puncture gives no evidence of a block, oper- 
ation is hardly necessary; if the vertebrae are in satisfactory 
alignment but a block is present, laminectomy may be advised 
The possibility of assisting nature by surgical repair is de- 
cidedly better in purely caudal injuries. In all cases of frac 
mre of the spine utmost care must be taken that the damaae 
IS not aggravated by handling the patient. It is needless to 
-a> that the urinary tract should receive meticulous attentm 
the bowels should be cared tor routinely and the skin shouH 
be protected by use ol smooth, soft bcddin. and b,7t ^ “ 
cltange of the patient's position. In lieu ol an *" „ 
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mattress, a sheep’s pelt serves admirably and has the advan- 
tages of cheapness and stability. 

A type of injury to the cord that may escape proper evalu- 
ation is spontaneous hyperemic atlo-axoid dislocation. Usually 
such a dislocation consists of the atlas moving forward on the 
axis and, when the dislocation is marked, either the odontoid 
process or the transverse ligament gives way. Since the pyram- 
idal decussation lies immediately behind the odontoid proc- 
ess, the former may be impinged on and paralysis without loss 
of sensation may result; when this occurs, paralysis of the 
arms commonly is more marked than is paralysis of the legs. 
In cases of graver injury, sensation also may be affected and 
sudden deatli, through compression of tire medulla, is a com- 
mon occurrence. 

The usual cause of dislocation is trauma, particularly the 
type in which falls on the head are sustained. Sudden mus- 
cular strains without a direct blow may suffice to cause such 
dislocation. Traumatic dislocations usually present little dif- 
ficulty in diagnosis. Nontraumatic dislocations can be mis- 
leading and can simulate cervical arthritis, pharyngeal abscess, 
meningitis, encephalitis, cerebellar tumor, syringomyelia, bul- 
bar palsy and myasthenia gravis. Infections that involve the 
head or neck may be followed by gradual atlo-axoid luxations 
and together constitute a distinct clinical syndrome referred 
to as “Grisel’s disease,” “occipito-atlantoid torticollis,” or “tor- 
ticollis nasopharyngien.” 

Jones®’ ^ called attention to four prominent features of this 
condition. First, it is peculiar to children; second, it follows 
inflammation anywhere in the upper cervical region, such as 
pharyngitis, tonsillitis, mastoiditis; third, there is a latent pe- 
riod of seven to ten days between the time when infection 
occurs and the time when dislocation becomes evident; and 
fourth, that part of the arch of the atlas which is nearest the 
region of infection, usually the anterior part, becomes decalci- 
fied. Jones offered the explanation that congestion leads to 
decalcification; this in turn loosens the attachments of the lig- 
aments and static conditions accomplish dislocation. GriseP’" 
attributed dislocation to relaxation of the ligaments. Treat- 
ment is by traction or by application of a collar and, some- 
times, by decompression. 
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INFECTION 


Infection may reach the cord by way of the blood stream, 
the nerves and their sheaths, the subarachnoid space and by 
extension through contiguous tissues. Closure of 
result in myelomalacia and tlie common expression of infection 
clinically as transverse myelitis is often owing to this type nl 
incident. Meningitis may involve the cord directly, resulting 
in meningomyelitis or the effect on the cord may be less direct, 
namely, by way of meningoradiculitis with resultant secondary 
degeneration of the spinal cord, particularly of the posterior 
columns. 

Syphilis. — Syphilis is an important and common cause of 
degeneration of the posterior columns of the cord. The full- 
blown picture of tabes is now rare in comparison with its al- 
most commonplace incidence some years ago. 

Lightning pains are almost patliognomonic of parenchyma- 
tous neurosyphilis and are encountered but rarely in cases of 
diabetic neuritis, syringomyelia and among apparently healthy 
persons. Tj^pical lightning pains are sharp, short, spot-like 
more often than streaking (a negro who had tabes, aptly com- 
pared them wdth “lightnin’ bugs”); they are severe or mild, 
appear in showers, often in the same spot during the same 
shower; are present usually in the lower extremities, are not 
limited to the region of the joints and may leave the skin 
hjp)ersensitive to light touch, but not to heavy pressure. 

Crises also are strongly suggestive of neurosyphilis, but 
may be associated wuth migraine or with angioneurotic edema; 
they may be familial or of unknown origin. They occur in 
various organs of the body such as the eyes, the larynx and the 
rectum but the commonest site of crises is the abdomen. The 


onset is usually sudden, usually there is either pain or vomit- 
or both, extreme nausea and sialorrhea; the pain is situ- 
ated usually near the midline and is symmetrical in distribu- 
tion; the pain has been described as dull or sharp; aching 
cramping, squeezing, or burning; mild or excruciating; it can 
ast from a few hours to several days, or, rarely, may be con- 
Unuous. Crises usually terminate suddenly and, unless there 
IS present some complication, no intercurrent abdominal symp- 
toms occur. They tend to recur at widely varying intervals 
Tenderness on deep pressure is not elicited but there may be 

VOL. 22— ;i ^ 
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hypersensitivity to tlie lightest touch. Usually, objective evi- 
dence of syphilis exists. 

The cliaracteristic signs of parenchymatous neurosyphilis 
include the Argyll Robertson pupil; absence of patellar or 
Achilles tendon reflexes (which merely indicates that interrup- 
tion of the reflex arc has occurred and is not indicative of 
tabes) ; although superficial sensibility is preserved fairly well, 
there is absence of pain on pinching the calf; delay in appre- 
ciation of painful stimuli, readily demonstrated by pricking 
the foot with a pin, at which time the patient, describing the 
sensation, first will say “dull” and then, correcting himself, 
wll say “sharp”; and impaired sensibility over the thoracic 
zone. 

Meningomyelitis. — Troublesome diagnostic and therapeu- 
tic problems may be presented by meningomyelitis. Often 
there is a history of previous injury to the back and the extent 
to which infection contributes to production of the ultimate 
malady remains obscure. When this disorder is slowly pro- 
gressive it simulates compression of the cord. Usually, how- 
ever, the disturbance is fairly symmetrical. On comparing this 
condition with that of compression of the cord there occurs 
little dissociation with involvement of the sensory pathways, 
the upper level of sensory disturbance is less sharply defined, 
and the loculation syndrome (xanthochromia and .elevation of 
the content of protein of the spinal fluid) is less prominent and 
behavior of lipiodol is of a different order. Mechanical sepa- 
ration of the adhesions may be helpful. 

Abscess. — Abscess of the cord is an uncommon occurrence. 
Patients of any age, especially males, may be affected. Causes 
to which abscess formation has been ascribed include diseases 
of the spine, such as fracture, Pott’s disease, and carcinoma; 
diseases of the lung, such as bronchiectasis and empyema; in- 
fections of the genito-urinary tract such as prostatic abscess 
and urethritis; peripheral trauma and a relatively large num- 
ber of infections of unknown origin. The course of the disease 
is usually foudroyant; half of the patients die within two 
weeks. Diffuse involvement of the cord and the fulminant 
course probably explain loss of tendon reflexes observed in at 
least half of the cases. In a few instances, the course may be 
marked by a period of invasion, followed by apparent resolu- 



diagnosis or lesions or the spinal cord 1123 


tion and then by gradual return of the symptoms. E 
of the abscess with subsequent recover^' is almost 


Evacuation 
a unique 


occurrence. 


If an abscess interrupts the function of the spinal cord it 
is more commonly extradural than intradural in situation. 
Marked local pain, tenderness, symptoms and signs of sepsis 
and of compression of the cord usually occur. 

The spinal cord may be involved in the course of a hyge 
number of the acute infectious diseases. Onset of paralysis is 
usually abrupt and the clinical picture is generally that of 
transverse myelitis. The story of poliomyelitis is too veil 
known to bear repetition. Optic neuromyelitis occurs infre- 
quently and derives its designation, as might be expected, from 
involvement of vision ovdng to optic neuritis and, subse- 
quently, to rapid development of myelitis. 

Tick Paralysis. — Tick paralysis, the cause of which is un- 
known, may affect man; the disease has a predilection for chil- 
dren. The disease is endemic in the sagebrush-bearing areas 
of western United States, British Columbia, South Africa and 
Australia. The patient who has this disease may retire at 
night in normal health and on attempting to get out of bed in 
the morning may fall to the floor. Usually, paralysis involves 
first the lower extremities, then progresses upward and can in- 
volve the thoracic musculature, muscles of deglutition and of 
phonation and may result in death. Paralysis may be asso- 
ciated vdth numbness of the hands and toes and there may be 
retention of urine or incontinence. The tick, probably the Der- 
macentor venustus, usually is found somewhere along the spinal 
column, particularly in the hair line. After removal of the tick 
by application of kerosene or by excision (care should be taken 
to remove its head), recovery usually takes place within a few 
days. The nature of the active agent and the exact site of its 
action are not understood. 

Landry’s Paralysis.-This is probably a clinical picture 
rather than a disease. Usually flaccid, rapidly ascending pa- 
ralysis associated with loss of superficial and deep reflexes 
sphinctenc disorders and minimal disturbances of pain aS 
sensation comprise its outstanding features ^ 1 • 

may take a descending course and occasirnailv 
headache, backache, and a slight diree of fev« occm” nS 
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are no constant changes in the cerebrospinal fluid. Acute toxic 
polyneuritis, progressive necrosis of the spinal cord and polio- 
myelitis may be some of the diseases that underlie Landry’s 
paralysis. 

CHEMICALS 

Triortliocresyl Phosphate. — In 1930 there appeared an 
illness which was given appellations such as “jake leg paral- 
ysis” and “Jamaica ginger paralysis.” The poisonous sub- 
stance, triorthocresyl phosphate, probably introduced with de- 
natured alcohol, was contained in an extract of Jamaica ginger 
that was ordinarily mixed with carbonated water and was used 
as a substitute for whiskey. 

Individual susceptibility to this substance varied. Dull, 
aching pain in the calves of the legs often occurred from two 
to ten days after the extract had been imbibed. This was 
accompanied by progressive flaccid paralysis, particularly of 
the feet, legs and thighs, and frequently of the upper extrem- 
ities; in some cases involvement of the medulla occurred. 
Numbness, if present, was usually transient and sensation was 
not altered greatly, but residual dysfunction of a disabling 
degree, resembling that of poliomyelitis, often occurred. 
Marked degenerative changes, sometimes accompanied by an 
exudate of lymphocytes, neutrophils, erythrocytes and fibrin, 
sometimes without evidence of inflammatory reaction, were 
noted in the peripheral nerves and in the cells of the anterior 
horns of the cord. 

Apiol (Parsley-camphor). — This type of polyneuritis 
was not described prior to 1931. The earlier reports came 
from Holland, Jugoslavia, Germany and from other European 
countries where apiol was in use as an abortifacient. The cause 
of this neuritis was found to be not apiol, which, in itself, is 
not toxic, but triorthocresyl phosphate. Thus, apiol paralysis 
and Jamaica ginger paralysis had a common cause and ran 
similar courses. 

Lead. — In lead neuritis, which need not be dealt with 
fully here, the situation of the lesion is difficult to determine. 
Prominent pathologic changes occur in the vessels, in the 
meninges and in the gray and white matter of the spinal cord. . 
Such findings as the above and the occasional increase in cells 
of the spinal fluid, the diffuse, radicular distribution of the 
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lesion and limitation of the palsy to the motor 

that part of tlie clinical picture of lead neuritis may depcn 

changes in the spinal cord. 

DEFICIENCY 

If subacute combined degeneration of the spinal cord asso- 
ciated with pernicious anemia can be_ regarded as owing to a 
deficiency of some sort, it expresses itself as a characteristic 
clinical picture. Paresthesia of tlie hands and feet such as 
suggests peripheral multiple neuritis is present in most case?. 
To what extent the paresthesia is dependent on degeneration of 
the peripheral nerves and to what extent it depends on change^ 
in tlie spinal cord remain unknowm. The cardinal findings 
occur in the realm of sensation. Impairment of all qualities 
of superficial sensibility^, particularly' over the loiver extremities 
often can be demonstrated. More significant is marked im- 
pairment of deep sensibility, particularly of vibration in the 
lower extremities and in the lower portion of the trunk. Often 
associated wnth this there is impairment of postural sensibility 
and resulting ataxia. Tendon reflexes, especially those of the 
lower extremities, may be increased, diminished or absent. 
Babinski’s sign and other pathologic plantar reflexes are often 
present and attest to involvement of the corticospinal pathways 
as well. If this dominates the picture, spasticity rather than 
ataxia occurs but both may be in evidence. If the disease is in 
an advanced stage, involvement of the sphincters occurs. Psy- 
chiatric disturbances of lesser or of greater degree are not rare. 

It appears that this familiar picture can be brought about 
by chronic alcoholism, gastric carcinoma, obstruction, and by 
fistulas of the intestinal tract; by pernicious anemia, so-called 
prepernicious anemia and possibly by scurvy. It may be re- 
lated similarly to pancreatitis and pellagra. The association of 
subacute combined degeneration of the spinal cord with these 
diseases may indicate some cause common to all, namely the 
absence of Castle’s factor. Degeneration of the spinal cord 
which perhaps may be classified better as combined sclerosis’ 
has been associated with various conditions, such as endocrine 
disorders, infectious and nutritional diseases, diseases caused 
by poisons, and other miscellaneous diseases A nictnr? ^ 
S«.vc of Cia.er subacute combined degenecatio/ofth: co" d 
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or of multiple sclerosis is occasionally associated with the syn- 
drome of postural hypotension. 

DEGENERATIVE LESIONS 

For want of better information some conditions may be 
listed tentatively as degenerative. In cases of senility, neu- 
rologic signs may be missing although there may be observed 
in the cord an increase in neuroglia, atrophy of nerve roots and 
of fibers in the periphery of the spinal cord without evidence 
of inflammation and independent of sclerosis of the vessels. 
Diminution of sensibility to vibration commonly occurs among 
patients beyond the fifth decade of life. It appears to be more 
commonly associated with hypotension than with hypertension 
and may occur more commonly among patients whose family 
histories give little evidence of longevity. Properly restricted, 
arteriosclerotic myelopathy is infrequent. Vibratory sensibil- 
ity over the iliac crests and malleoli may be absent, the tendon 
reflexes may be absent and the sphincters may be paralyzed. 

Amyotrophic Lateral Sclerosis. — This is a devastating 
fatal illness of subacute or of chronic course that usually af- 
fects patients of middle age and is characterized by a coexist- 
ing and usually symmetrical degeneration of the lower and 
upper 'motor neurons. Fibrillary tremors and atrophy of the 
somatic musculature, tongue and pharynx are commonly ob- 
served. The upper extremities usually become wasted and the 
lower extremities become spastic. When atrophy becomes ex- 
treme, loss of muscle leads to abolition of the otherwise hyper- 
active tendon reflexes. Pathologic plantar responses usually 
appear. As a rule, sensation remains unimpaired and the 
sphincters continue to function. 

Primary Lateral Sclerosis, — This disease, which may be 
of familial origin, is a rare form of degeneration of the cortico- 
spinal pathways. Often the early clinical picture of some other 
disease that, as yet, has not made enough headway to be recog- 
nized, may simulate primary lateral sclerosis. This is likely 
to be true of multiple sclerosis. In the latter illness the com- 
mon association of visual disturbances (indicative of retro- 
bulbar neuritis or of palsy of extra-ocular muscles), nystag- 
mus, tremor on movement, impairment of vibratory sensibility; 
absence of abdominal reflexes, signs of involvement of the pyr- 
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amidal tract, emotional lability; and the relatively frequent 
occurrence of precipitation of colloidal gold (in zone 0 
Lange’s test) are of help in distinguishing between the two 
conditions. The sole findings in primary lateral sclerosis arc 
those indicative of involvement of the pyramidal tract. Sensa- 
tion is not impaired, the sphincters are not involved, and the 
disease usually progresses extremelj' slowly. In cases of Fried- 
reich’s ataxia, which frequently affects siblings, onset of the 
illness generally occurs in childhood; a striking degree of 
ataxia, pes cavus, scoliosis and cerebellar symptoms occurs. 

Vascular. — Apoplexy of tlie spinal cord is rare but may 
be suggested by sudden onset of a transverse lesion of the cord 
among persons who are the victims of some other disease in 
which rupture of vessels may occur. Thrombosis of the ante- 
rior spinal arterj'^ also occurs uncommonly; its presence is sug- 
gested by rapid development of a transverse lesion of the cord, 
in which case appreciation of vibratory and postural sensibil- 
ities remains preserved. Rupture of vessels located extradu- 
rally but within the spinal canal, or thrombosis on the venous 
side also produces effects that may be transmitted to the cord. 
Too rapid decompression of patients who have caisson disease 
(diver’s paralysis) may residt in interference with the circu- 
lation through liberation of the nitrogen accumulated in the 
blood while under increased atmospheric pressure. It is par- 
ticularly serious if the brain or spinal cord is involved. 


DEVELOPMEKTAL 

Perhaps the commonest example of a disorder of this type 
is involvement of the spinal cord that may occur in the pres- 
ence of spina bifida. This may be cystic or occult. The com- 
monpt site is in the lower portion of the lumbar and upper 
portion of the sacral region and the most common neurologic 
symptoms include paralysis, usually of a lower motor neuron 
Upe, incontinence, deformity of the feet and anesthesia vari- 
able m distribution. Usually there is associated a bony defect 
that can be demonstrated roentgenologically. Other findings 
hat suggest_ the possibility of occult spina bifida are locll 
h} pertrichosis and pigmentation of the skin, a sacral dimole 
deformity of the feet and spindly calves. Occasionally signs of 
...voivcn,™, „t the cord may progress or may appear tear i,l 
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life. It is thought that these result from traction, from com- 
pression by a ligamentous strand or, rarely, from an associated 
tumor. Trophic ulcers, if they appear, usually do so after the 
fifteenth year of life. Surgical treatment may arrest unfavor- 
able progress of these disabilities. 
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THE RECOGNITION OF EARLY CARDIAC INSUFFICIENCY 
Harry L. Smitii 


As a rule, late or severe cardiac failure, especially ^yhcn 
associated Yith congestion, is not difficult to recognize. Larly 
cardiac insufficiency, however, often is not recognized and in 
some instances it is difficult to distinguish the signs and symp- 
toms of beginning failure from those owing to other causes. 
The cardinal signs and symptoms of cardiac failure are dysp- 
nea, cyanosis and edema. In making a diagnosis of heart dis- 
ease evidence is obtained from several sources; namely, the 
history, the physical findings and laboratory examinations. 

In heart disease, as in many other diseases, the history 
often will give more important evidence than it is possible to 
get from other sources. It is rare to find evidence of a dis- 
eased heart in physical or laboratory examinations when some 
evidence of it could not be obtained from a carefully taken 
history. 

It is common that a slightly diseased heart does not give 
any evidence of impairment of cardiac function. The history 
certainly is the most important source of information in detect- 
ing cardiac insufficiency, either early or late. 


DEFINITION OF TERMS 

By “early cardiac insufficiency” I mean the beginning of 
inability of the heart to carry on its functions. “Cardiac 
function”^ means the ability of the heart to discharge its con- 
tents adequately and when the heart fails to accomplish this 
the condition is manifested by dyspnea, cyanosis and edema’ 
or by what is known as “congestive failure.” ’ 

Dyspnea, difficult breathing, or breathlessness is one of tho 
most, If not the most, important symptom in cardiology Cer 
tamly it is the most important symptom in the recopnftfnn .r 
early cardiac insufficiency. ® 
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The term “dyspnea” is often used loosely and often in- 
cludes many t5^es and degrees of difficult breathing. True 
dyspnea, or difficult breathing, almost always is more rapid 
than is normal respiration, but in some instances of dyspnea 
respiration is slower than normal. 

SYMPTOMS AND SIGNS 

Dyspnea and Exercise. — it is perfectly normal for 
healthy individuals to be dyspneic if they exercise sufficiently. 
Therefore, one should be careful to distinguish the normal 
from the abnormal. Tolerance to exercise will vary consid- 
erably with different individuals and will vary considerably 
with the same individual, depending on several factors, such 
as, obesity, habit and general physical condition. One of the 
early and very important signs of cardiac insufficiency is the 
actual beginning of true dyspnea and this will be manifested 
by the patient noticing that he becomes dyspneic, or more 
dyspneic than he has been previously, on doing some customary 
work or exercise. As the patient’s cardiac insufficiency pro- 
gresses, he will notice that his dyspnea gradually increases. 
That is, the patient will notice the same degree of dyspnea with 
less work and less exercise as time goes on. The development 
and progression of this dyspnea may be gradual and the dysp- 
nea may be so mild that it may exist for months before the 
patient gives it much attention. The dyspnea may progress 
irregularly; that is, it may develop rapidly for a short time and 
then remain relatively stationary for some time. Lewis has 
called attention to the fact that true dyspnea should be graded 
not by the degree of distress the patient experiences but by the 
amount of physical effort that produces the dyspnea. 

There is a definite correlation between the amount of the 
exercise and the degree of dj'spnea, both in healthy indi- 
viduals and in patients whose hearts are diseased. The 
common exercise that everyone participates in is walking and 
the degree of distress that this produces depends on several 
factors, suclr as speed with which one walks, whether the route 
is level or uphill, whether the walk is taken after a meal or 
when the stomach is empty, whether the air is still or whether 
it is necessary to walk against a cold wind. After a large meal, 
walking rapidly up a steep hill, on a cold day, against a strong 
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wind, and at the same time talking, will produce dyspnea in 

most healthy individuals. . 

In the early stages of cardiac insufficiency the patient will 
notice that he becomes slightly dyspneic on walking rapidly 
uphill. As his cardiac reserve decreases he will notice that 
he becomes dj^spneic vdth less effort; Uiat is, that he become; 
dj'spneic on walking a certain distance at an ordinary gait on 
the level, and as cardiac insufficiency increases he will notice 
that his dyspnea vdll be produced by walking shorter distance;, 
and the condition may progress so that the patient will be 
dyspneic even at rest. At this late stage, there has been a 
general failure of the patient’s circulation, congestive failure 
has developed and the patient’s condition is evident to every- 
one. In this paper I am not interested in the stage of con- 
gestive failure. 

The most important evidence of beginning failure, as has 
been said, will be obtained from the history. The patient will 
state that a certain act of exercise or work tliat he is accus- 
tomed to doing produces dyspnea, whereas previously, under 
identical circumstances, it did not. The most common indica- 
tion of cardiac insufficiency is the history of diminished toler- 
ance to exercise or of decrease in the patient’s activities. 

It is true that elderly people cannot engage in the strenu- 


ous work or exercise that they could engage in when they were 
younger. Several factors help to distinguish the decreased 
activities attributable to age alone from those attributable to 


cardiac insufficiency. Among elderly people the onset will not 
be so definite and the dyspnea will not be so prominent, nor 
will it progress as it will among those patients who have cardiac 
involvement. There also will be other signs and symptoms of 
age. Dyspnea owing to cardiac disease in most instances will 
have a definite date of onset and, as a rule, the dyspnea will 
definitely progress, even though it may be slight in some in 
stances. When it becomes possible for the examiner to observe 
the dyspnea, or labored respiration, the cardiac disease will 
have developed far beyond the initial stage * 

Several tests have been devised to measure cardiac effi 
ciency. The measurement is made in terms of 
and blood pressure during eaercUe and at a cer/ain tf ' 

exerc.se. These tests are not nearly as reliS! 
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the history of dyspnea in giving information concerning early 
cardiac insufficiency. 

Pain or Distress. — In a certain percentage of cases the 
first symptom of cardiac disease is slight pain or distress in 
tlie substernal area and over the epigastrium. At first, this 
pain is an uncomfortable feeling and may be slight. The sig- 
nificant features are that it comes only with exercise and is 
relieved by rest. The situation of the pain is significant. It is 
either in the substernal area or in the epigastrium, or both. 
Rarely, if ever, is the pain distributed over the precordium 
only. If the pain does occur over the precordium, the patient 
also will have pain in the substernal area or over the epigas- 
trium. Often this distress, or sensation, noted by the patient 
will be merely a discomfort* and will be brought on by walk- 
ing after a heavy meal or against a cold wind. In this group 
of cases the pain will be experienced before the patient 
notices any interference with his respiration. The patient will 
learn early that he can obtain relief by retarding or stopping 
his activities and consequently he will stop exercising before 
he produces dyspnea. It will not be long after the onset of 
his pain that he will notice that there is some impairment of 
what he calls his “wind” or that his wind is not as good as it 
previously was and that he will puff or pant on doing certain 
exercises. 

Palpitation. — Palpitation of the heart is a common com- 
plaint and often it is orving to beginning cardiac disease. Some- 
times it has no clinical significance but whenever it is present 
an examination is indicated to prove whether or not it is the 
result of cardiac involvement. 

Gastro-intestinal Symptoms. — Occasionally patients with 
beginning cardiac involvement will have symptoms referable to 
the gastro-intestinal tract. In some instances it may be diffi- 
cult, in the early stages, to determine whether the disease is 
of cardiac or gastro-intestinal origin, or both."'^ When one 
considers the pathologic changes that take place in the ab- 
domen when the heart begins to fail, it is not difficult to under- 
stand why patients complain of symptoms that are referable 
to the gastro-intestinal tract. There is an engorgement of the 
capillaries, from both the arterial and the venous sides. This 
results in distention of the blood spaces and capillaries of the 
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abdominal organs, since these channels are capable of retaining 
a considerable portion of the total blood of tlic boc \ . le 
structures in the abdomen that become affected by this car \ 
congestion are the liver, spleen and mucosa of tlie stomach and 
small intestine. Because of the congestion the function of 
these organs is disturbed. The patients will complain of gas 
and distress in the epigastrium. The important fact to remem- 
ber is that these symptoms will appear onlj^ when the patients 
exercise and that they will get relief with rest. Patients vho 
have symptoms referable to the gastro-intestinal tract have a 
cardiac difficulty that is further advanced than that of those 
patients whose first symptoms are slight dyspnea on accus- 
tomed exertion. 

Cutaneous Signs. — Cyanosis, pallor and ashen gray tints 
are important factors in study of a patient. Their presence, 
when owing to cardiac disease, is usually evidence of a fairly 
advanced condition but, as a rule, they are not of particular 
value in diagnosing early cardiac insufficiency. It is true that 
some healthy individuals give a slight suggestion of cyanosis 


of the lips and nail beds. Cyanosis occurs most frequently and 
is most pronounced in the presence of valvular and congenital 
cardiac lesions. As a rule, when cyanosis is definitely present 
and is owing to cardiac insufficiency, one does not encounter 
much difficulty in establishing the diagnosis. 

Edema. — Accumulation of serous fluid in the subcutaneous 


spaces, when it is owing to cardiac failure, usually represents 
fairly advanced cardiac disease and one does not have much 
difficulty in making the diagnosis. Occasionally one will see 
slight ederna of the ankles of elderly individuals, evidently 
owing to slight cardiac insufficiency, but the patient will appear 
generally healthy and there will be few or no other signs of ' 
cardiac insufficiency. Occasionally a troublesome cough is a 
symptom of early cardiac insufficiency, owing to beginning 
congestion or edema of the mucous membrane of the Lchef 
or of the lungs. When this is present there is usually other 
evidence of beginning congestion and the diagnosis is not 
cult to establish. ^ ® diffi- 
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CAUSES OF DYSPNEA THAT MUST BE CONSIDERED IN 
DIFFERENTIAL DIAGNOSIS 

There are types of dyspnea that must be distinguished from 
that of beginning cardiac insufficiency. The more important 
of these are; (1) functional or nervous dyspnea, (2) dyspnea 
of a normal person, owing to increased exercise, (3) dyspnea 
of the effort syndrorr^e, (4) dyspnea attributable to obesity, 
(5) dyspnea accompanying chronic bronchitis, (6) dyspnea of 
asthma, (7) dyspnea owing to emphysema, and (8) dyspnea 
attributable to bronchial or tracheal obstruction. 

Nervous or functional dyspnea can easily be distinguished 
from dyspnea of early cardiac insufficiency in that functional 
dyspnea is characterized by a sighing type of respiration and 
is not associated with exercise; the patient often will complain 
that he cannot take a sufficiently deep breath. The dyspnea 
that occurs \vith exercise will not occur when exercise is of the 
normal or accustomed degree and it will not progress. The 
dyspnea that occurs with tlie effort syndrome is characterized 
by marked overaction of the heart but signs of organic heart 
disease are absent. The dyspnea owing to obesity is often dif- 
ficult to distinguish from beginning cardiac dyspnea. It usu- 
ally does not progress, organic heart disease is absent and the 
dyspnea improves or disappears with reduction in weight of 
the patient. Dyspnea owing to astlimatic bronchitis is variable 
and will increase and decrease with the severity of the asffima. 
It often occurs when the patient is at rest and it is accompa- 
nied by wheezing. Dyspnea of emphysema can be identified 
by the presence of the emphysematous thorax and by the ab- 
sence of evidence of organic heart disease. In most instances 
it is not difficult to distinguish the dyspnea owing to beginning 
heart disease from that owing to other factors. The greatest 
difficulty arises when both conditions are present. 

THE BENEFIT OF EARLY, ACCURATE DIAGNOSIS 

It is just as important to recognize cardiac disease early in 
its course as it is to recognize any other disease when it is 
beginning. The information that will aid in establishing an 
early diagnosis will be subjective evidence, obtained from a 
painstaking history. The physician, in his zeal to make such 
a diagnosis as early as possible, may err on the side of com- 
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mission and by so doing he may make an invalid of a normal 
individual. If he is sufficiently painstaking in obtaining the 
history and interpreting it properly, however, he can avoid this 
danger in most instances. By recognizing cardiac insufficiency 
early, by giving tlie patient the proper advice and bj^ institut- 
ing the proper treatment, it is possible to render to patients a 
greater service than can be conferred by waiting until the 
disease has progressed to a late stage. 
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THE TREATMENT OF A FAILING HEART 
Fredrick A. Willius 


When a heart burdened by the stress of disease can no 
longer adequately carrj^ on the responsibilities of its function, 
it fails. Its failure may be abrupt, terminating in the sudden 
death of the patient or, more commonly, its failure ma\ be 
gradual, resulting in the appearance of the \Yell-kno\vn syn- 
drome of congestive heart failure. This syndrome comprise.-? 
dyspnea, often orthopnea, cyanosis, edema of the dependent 
portions of the body, accumulation of fluid in the serous cav- 
ities of the body, and chronic passive congestion of the viscera. 
Death may occur with the first bout of congestive failure but 
more commonly varying degrees of cardiac recovery occur and 
the patient survives one or more such episodes, with death 
ensuing at a more distant time. 

Heart failure may be an eventuality in any form of heart 
disease. The various disturbances leading to heart failure, 
analyzed according to disturbances in the physiologic activity 
of the heart and circulation, are of utmost importance and in- 
terest, but regrettably are beyond the scope of this discussion. 
To state facts briefly, the heart is capable of responding, within 
certain limits, to an increased load by increasing its work. 
The limit of this response indicates the reserve of the heart. 
When disease impairs the ability of the heart to meet 
this added load imposed on it, failure in function inevitably 
supervenes. 

The treatment of congestive heart failure is based, essen- 
tially, on three principles; 1. Therapeutic measures are 
directed primarily toward the heart to permit it to obtain 
more rest and thereby increase the efficiency of its function. 
2. Therapeutic measures are applied principally to relieve se- 
quelae of heart failure such as edema, accumulation of fluid 
in the serous cavities, anoxemia, increased venous pressure, 
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and so forth. Relief of these conditions obviates the burden 
of tlie heart. 3. Institution of an individualized regimen is 
directed toward the maintenance of an adequate circulation. 

The first consideration in the treatment of congestive fail- 
ure or impending failure is the placing of the patient at com- 
plete rest in bed in the semireciimbent posture. Physical rest 
should be as complete as possible and under usual conditions 
the patient must not be permitted to leave the bed. Granting 
bathroom privileges to these patients either completely defeats 
or to a great extent nullifies therapeutic efforts. Mental rest 
is likewise of great importance and during the first few days 
of failure, when the patient’s sleep is disturbed by d 5 'spnea or 
other discomforts contingent on his condition, the subcutane- 
ous administration of morphine sulfate in carefully individ- 
ualized doses frequently paves the way for improvement. 
When morphine is not well tolerated by the patient, the use of 
tincture of opium has proved to be of great value. Later, 
when greater improvement has occurred, the milder sedatives, 
such as the barbiturates, may be very satisfactorily employed, 
especially to promote restful sleep. 

The diet of the patient with congestive heart failure is 
important and is based wholly on one premise, the reduction 
of the work of the heart, the same premise that motivates the 
application of other regulations. This may be accomplished 
by reducing the intake of food. 

It is well known that the increase in basal metabolic rate, 
associated with hyperthyroidism and other conditions, and the 
increase in total metabolism, such as occurs in an obese person, 
may greatly augment the demands for work made on the heart. 

It has been clearly demonstrated that protein ingested in an 
amount that exceeds the replacement requirement of the body, 
is capable of accelerating metabolic processes, a phenomenon 
known as the specific dynamic action of protein. Thus, a meal 
rich in protein is capable of considerably increasing the work 
of the heart. On this basis, the reduction of protein in the 
diets of cardiac patients is indicated but caution must be used 
to avoid a ridiculously low intake of protein. Thus, under 
ordinary circumstances, the daily intake of protein would be 
reduced to SO or 60 gm. 

The energy of contracting muscle is chiefly derived from 
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carbohydrates. It is well known that glycogen is a necessary- 
and important constituent of heart muscle and that its mobil- 
ization becomes extremely rapid in heart failure, particular \ 
in the presence of anoxemia. The total daily caloric require- 
ment can readily be furnished by a diet in which carbohydrate 
is predominant and the diet still will be palatable to the major- 
ity of patients. 

Provision for a proper intake of vitamins and minerals 
must not be neglected and tliis can readily be accomplished 
by simple supplements. 

Care must be exercised to prevent bulkiness of the diet. 


The necessity for limitation of the quantity of food is obvdous. 
Restriction of the intake of fluids is of extreme importance and 
the degree of restriction must be determined by the circum- 
stances in the individual case. The usual range of intake of 
fluids permitted \sdthin twenty-four hours is 900 to 1,500 c.c. 
It is well to restrict the use of table salt (sodium chloride), 
which diminishes thirst and permits the patient to submit to 
restriction of fluid with greater comfort. 

Digitalis is the therapeutic agent most commonly used in 
heart failure and despite its availability to the medical profes- 
sion for one hundred and fifty-three years, it is still one of the 
most misused drugs in present-day practice. The most strik- 
ing indication for its administration is congestive heart failure, 
when auricular fibrillation is present, when the ventricular rate 
is rapid, and when a discrepancy exists between the apical and 
the peripheral arterial pulse rate. I do not wish to imply that 
these circumstances constitute the only indication for adminis- 
tration of digitalis but before discussing this problem further 
it becomes desirable to consider briefly the known actions of 
the drug on the diseased heart of man. 


Notwithstanding the many actions that have been attrib 
uted to digitalis over the years, the proved effects now can bt 
confined largely to three considerations: ( 1 ) Diuitili^ 
presses the function of the sino-auricular and auricuLveLic 
uht nodes, resntang a tendency to lower the cardiac rate 
Th s s partly a vaga action, both central and peripheral 

.he ventricles. Depression of conduction, ttt,aTc?ndTc' 
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(.ion through the auriculoventricular (His) bundle, occurs. 
This explains the dramatic action of the drug in many cases of 
auricular fibrillation. (3) Digitalis increases the amplitude 
of cardiac contraction ; it tends, also, to restore muscular tonus, 
apparently because digitalis acts directly on heart muscle. 

With tliese actions of digitalis clearly in mind it becomes 
evident that its administration must rest on scientific principles 
ratlier than on faith. The physician stands in danger of pre- 
scribing digitalis on faith alone, for it has been administered 
for all forms of heart disease, regardless of the type of lesion 
that exists, or the state of function of the heart, and frequently 
on the mere suspicion of heart disease. Needless to say, such 
practice is to be condemned as not only being unscientific, but 
unnecessary and at times hazardous. 

Although digitalis is indicated in many cases of heart dis- 
ease, its most outstanding indication has been mentioned 
above; nevertheless its beneficial effects under other circum- 
stances are prone to be less conspicuous. Such is the case of 
the patient with congestive heart failure whose heart beats in 
regular rhytlim and not excessively rapidly. Additional thera- 
peutic measures usually are necessary to restore more nearly 
normal cardiac function. 

Whenever possible, digitalis should be administered orally. 
Under unusual circumstances, such as when nausea and vomit- 
ing are present as a result of visceral passive congestion, it 
may be given in a diluted form by rectum. Certain available 
preparations can be given effectively by deep intramuscular 
injection, the pharmacologic effect appearing within three to 
three and a half hours when relatively large doses are given. 

Owing to the fact that some modern digitalis products do 
not conform to the potency established by the United States 
Pharmacopeia, it becomes desirable to prescribe the dose in 
the accepted unit of potency, the cat unit, rather than in terms 
of grains, grams, cubic centimeters and so forth, which may 
represent a considerable variation in potency. For example, 
a certain tablet of digitalis may contain 1 grain (0.065 gm.) 
of the drug equivalent in potency to one cat unit while another 
tablet containing 1% grain (0.1 gm.) of the drug represents 

the same potency. _ . 

In the average case of congestive heart failure wherein 
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digitalis is indicated it is well to begin adminHtrat on o t , 
product in doses of one cat unit three times daily after mca_.. 

It is given until nine or twelve cat units have been adminn- 
tered and in rare instances more than that; then administration 
of the drug is discontinued for four or five days, when it is 
resumed in the same dosage for two or throe consecutive day.- 
each week. Some physicians prefer the continuous daily ad- 
ministration of smaller doses ivhereas my experience leads me 
to favor the intermittent metliod of dosage. 

For oral use, several forms of digitalis are suitable pro- 
vided that the product is fresh, of known potency, and of good 
quality. The powdered leaf of digitalis in capsules is a verv' 
satisfactory preparation as are likewise certain tablets and 
good tinctures. The infusion of digitalis is now rarely used, 
largely owing to its instability and variable potency. I wish 
here to condemn the use of pills or tablets containing absurdly 
small amounts of digitalis combined \\nth various other agents 
of questionable value, in quantities tliat are pharmacologically 
ineSectual. When additional drugs are deemed necessary, let 
them be given separately and in adequate dosage. 

Large individual doses of digitalis, orally or parenterally, 
are not to be recommended as routine procedures since in cer- 
tain cases they may prove to be unnecessarily hazardous. 
When the indication for administration of digitalis is unques- 
tionable and the necessity for prompt action is clear, five to 
eight cat units of a suitable sterile solution may be injected 
deeply into muscle. 

The toxic effects of digitalis should always be avoided. 
Usually they consist of anorexia, nausea, vomiting and diar- 
rhea. Severe intoxication, as evidenced by coupled beats 
heart block and ventricular tachycardia are obvious dangers’ 
Intoxication of the central nervous system by digitalis is a 
serious condition and one that apparently is not generally rec 
ognized. It frequently occurs without the more common toxic 
phenomena mentioned above and consists of drowsiness dk 
orientation regarding time and place, disturbed color Vision 

paticnls; therefore, digitalis must be very conservTV“'"' 
phed in treatment of elderly patients. ^ servatively ap- 
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In partial or complete heart block, digitalis is usually 
clearly contraindicated. Its use in hyperthyroidism must be 
cautious. It is not usually indicated in coronary disease and 
frequently its use is hazardous. 

Digitalis, when indicated and when adequately adminis- 
tered, aids materially in fulfilling the first principle in the 
treatment of heart failure, namely, to permit the heart to ob- 
tain more rest. This is largely effected by the slowing of 
cardiac rate and the consequently more effectual contraction. 

The mercurial diuretics, salyrgan (mersalyl) and novasurol 
(merbaphen), have been the most outstanding contributions 
of recent years to the treatment of congestive heart failure. 
These preparations appear to act by mobilizing sodium chlo- 
ride and water in the tissues and causing them to be excreted 
in the urine. The action presumably is exerted on the kidneys 
and the tissues of the body. Diuresis usually begins within a 
few hours after intravenous injection of 1 to 2 c.c. and the 
maximal effect of the single dose is invariably achieved within 
the first twenty-four hours. Injections may be given at inter- 
vals of two, three or four days. It is not unusual for the uri- 
nary output to range from 3,000 to 8,000 c.c. in the first 
twenty-four hours succeeding administration of the drug. Dra- 
matic improvement in the patient’s condition frequently occurs 
very soon after the release of large quantities of fluid, thus 
greatly relieving the load on tlie heart by lessening the periph- 
eral resistance. The general circulation improves, venous 
stagnation disappears, venous pressure falls if the disease has 
caused it to be increased, and oxygenation of the tissues be- 
comes more adequate. 

The mercurial diuretics are contraindicated in the presence 
of acute glomerulonephritis but caution must be employed not 
to confuse evidence of heart failure reflected in the urinary 
tract, namely chronic passive renal congestion, with that of 
nephritis. Albumin, casts, and, at times, erythrocytes may be 
present in the urinary sediment when heart failure is marked. 
Enteritis is likewise a contraindication to the use of these mer- 
curial products, which, at times, results in diarrhea. Extreme 
caution must be exercised in injection of these drugs, for intro- 
duction of minute amounts into the skin produces local necrosis 
of tissue following which considerable time is required for 
healing. 
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Long continued intravenous injection of the drugs named 
in the preceding paragraph may lead ultimately to loca venous 
thrombosis and consequently their administration by tiis 
method becomes prohibitive. Under such circumstances Uiey 
may be injected deeply into the muscles of the buttocks. I his 
method of administration usually is attended by a slower action 
of the drug and less dramatic results, hlore recently, sup- 
positories containing the mercurial products have been avail- 
able but in my experience have not yielded results comparable 
with those obtained when the drugs are injected. 

The diuretic salts, ammonium or potassium nitrate and am- 
monium or potassium chloride, are valuable adjuncts in the 
treatment of cardiac edema. At times the release of edema 
fluid by administration of the mercurial diuretics is slow and 
incomplete and supplemental use of the salts results in satis- 
factory diuresis. At times the use of these salts alone results 
in mobilization of fluid. They apparently act directly on the 
tissues of the body. An increased urinary output of water, 
acid, chlorides, ammonium salts, and total inorganic base 
occurs. The drugs are best given in enteric-coated pellets, and 
the usual dose is 4 to 6 gm. daily. Administration of the salts 
must not be too protracted, owing to the tendency of the con- 


centration of urea in the blood of some patients to become 
elevated under their influence. It is frequently desirable to 
administer these salts three or four days preceding injection of 
the mercurial diuretics, and then to discontinue administration 


of the former. The presence of marked retention of nitrogen 
ordinarily would contraindicate use of the salts, but if other 
methods of treatment failed to mobilize retained fluids their 
cautious use would be warranted. When the stomach will not 
retain medicines, as it will not at times when visceral conges 
tion is marked or digitalis has been used unwisely the salts 
may be administered in solution by rectum. ’ 

The purine diuretics likewise have a place in 
^rdiac edema ^though they are usually less effective thL Ee 
agents already discussed. They consist chieflv u ■ 
sodium salicylate, theobromine, theoS Ee he' 
catfeiue. They tend to cause liberatirot lal*^ 
chlorides from the tissues and also aoDarentl ' and 

once on the kidneys. Their effect is largely oErTe pe'rU«l 
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vascular system. These drugs usually are administered orally 
in doses of 0.3 to 0.6 gm., three or more times daily. When 
results are not evident within a few days, their continued ad- 
ministration is of doubtful value. 

The slow intravenous administration of sterile hypertonic 
solution of glucose frequently is an important adjunct in the 
treatment of heart failure. It has already been emphasized 
that glycogen is a very important constituent of heart muscle 
and that it is rapidly mobilized and lost during heart failure. 
Its replenishment to some degree is possible by the intravenous 
administration of glucose. This may be given in concentra- 
tions of IS to 20 per cent in quantities of 400 to 500 c.c., or 
concentrations up to SO per cent may be given in smaller 
amounts. This procedure may be repeated daily for several 
days. 

From time to time a patient with congestive heart failure 
is encountered who is literally water-logged, yet who at the 
same time presents all evidences of dehydration. The retained 
fluids are not available for use by the organism; they are 
bound in the various tissues of the body. Likewise, under 
such circumstances, intravenous administration of hypertonic 
solution of glucose may prove to be a lifesaving e.xpedient. 

Venesection, one of the oldest therapeutic procedures, occu- 
pies an important place in the treatment of congestive heart 
failure. It is particularly effective when venous pressure is 
increased, for it reduces the volume of venous blood, which 
diminishes the pressure of the blood in the heart in diastole, 
thereby diminishing cardiac dilatation and making possible 
more efficient cardiac contraction. This procedure often per- 
mits the heart to keep pace with, or even to overcome, the load, 
and frequently this is the turning point in the restoration of 
more efficient cardiac function. The quantity of blood with- 
drawn usually ranges from 300 to 600 c.c., and the procedure 
may be repeated from time to time as indications arise. 

Administration of oxygen is at times valuable but should 
not be used as a routine procedure. It is only of value when 
an atmosphere of increased oxygen content can be utilized. In 
many instances of congestive failure the function of the lungs 
has become so impaired that oxygen cannot be absorbed and 
obviously under such circumstances this method of treatment 
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is futile. Oxygen is best administered by use of the portable 

Other mechanical measures employed in the treatment of 
congestive heart failure consist of aspiration of retained fluid 
from the body cavities, introduction of Southey s tube.= into 
edematous extremities, or multiple puncture or cutaneous in- 
cision of the edematous parts. Fortunately, however, these 
procedures rarely have been necessary since the ad\cnt of the 
mercurial and other diuretics. 

Thus, the second principle in the treatment of heart failure 
is met: treatment directed against the sequelae of heart failure. 

The final problem when cardiac function has been restored 
is the development of a properly individualized regimen in an 
attempt to maintain competency of the heart and to defer the 
inevitable recurrent failure. This comprises physical restric- 
tions, frequent periods of rest, the adoption of a new philos- 
ophy of life, recurrent treatment, careful observation, and fre- 
quent examination. These measures obviously must be indi- 
vidualized, depending on the type of heart disease present, the 
degree of impairment and many other factors too numerous 
to mention. 

The ideal cardiac regimen is not complete unless it includes 
well planned recreation. In advising the patient to obtain more 
rest and relaxation, perhaps changing his occupation or requir- 
ing him to retire from active life, the fact is often overlooked 
that even though the body is placed at relative rest, the mind 
remains active and that some minds require considerable at- 
tention. If this important phase of the management is neg- 
lected many patients become morbid, discouraged and very 
unhappy. The physician must be a psychotherapist and must 
meet these problems in each case. Occupational therapy sci- 
entifically directed, does much to help the patients spend their 

time happily and usefully. Likewise, sedentary hobbies shoiilH 
be encouraged. 


Exercise as a measure in the maintenance of lood aenenl 
health ,s benefiaal in heart disease, provided that the rardTac 
reserve is sufficient to permit it safpiv ixrcii • • 

the best form of exercise becallt b^nSd’^Tf'^ 
measures must be carried out under cIosp 
the patient at all times remains well within 
cardiac tolerance and therefore within his thresMdrf safety' 
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THE CLINICAL SIGNIFICANCE OF LEAD IV OF THE 
electrocardiogram 

Arlie R. Barnes and Don J. Wolfram 


The steps in the research that led Wolferth and Wood to 
advocate and initiate the use of lead IV in the study of acute 
myocardial infarction in animals and in man represent a logical 
and brilliant development in electrocardiography. Some other 
observers who reported their experience with the fourth lead 
seem to have been carried away by their enthusiasm. They 
professed to see in the fourth lead a superiority over the stand- 
ard leads so great that one gained the impression that they 
were almost willing to dispense with the standard leads as far 
as recognition of acute myocardial infarction was concerned. 
In 1934, one of us^ challenged this preoccupation with the 
fourth lead and emphasized the importance of familiarity wdth 
the changes in the standard leads which are indicative of myo- 
cardial infarction. This failure to recognize, or at least to 
acknowledge, changes in the standard leads and the tendency 
to claim that diagnostic changes were present only in the 
fourth lead, when actually the standard leads likewise were 
diagnostic, has been pointed out by Roth in a discriminating 
article. The conclusion of that analysis was that the extraor- 
dinary claims for superiority of the fourth lead arose from 


failure to recognize and to grasp the significance of changes 
occurring in the standard leads. Roth felt that the articles 
bespoke “a wash for an open sesame into the hidden realms 
and manifold sequestered channels that lead to a diagnosis in 
cases of myocardial disease.” In the light of further experi 
ence it is desirable to attempt an evaluation of the clinical 
wordi of lead IV of the electrocardiogram. The knowledge 
on ihc subject is not all in and the hnal word cannot be sS 
Much needs to he said to avoid undue enthusiasm on the one 
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hand and, on the other hand, to point out significant values of 
tlie fourth lead in conditions other than acute myocardial 
infarction. 

It is unfortunate for the discussion of the normal variations 
of the fourth lead of the electrocardiogram that a variety of 
applications of the electrodes have been employed by various 
investigators. While certain generalizations are possible rela- 
tive to all the methods, yet sufficient variations from the nor- 
mal occur in the various applications of the electrodes to 
warrant separate discussion for each. Until now three appli- 
cations of the electrodes have been used chiefly. The right 
arm electrode (exploring electrode) may be applied over the 
apex and the left arm electrode (indifferent electrode) may be 
applied on or near the vertebral column, on a level with the 
anterior electrode. This will be designated the “apex-vertebral 
lead” in the present discussion. The application may be varied 
in that the left leg terminal may be utilized as the indifferent 
electrode. This will be designated the “apex-left leg lead.” A 
third application consists in placing the right arm terminal 
(exploring electrode) anteriorly, to the left of the sternum in 
the fourth interspace. The posterior or indifferent electrode is 
applied as described in tlie first method. This will be desig- 
nated the “left pectoral-vertebral lead.”* 

A number of valuable studies of the normal fourth lead 
have been made and are summarized in the tabulation. 

The characteristics of the normal fourth lead, as indicated 
by these studies®' may be summarized as follows: While 
inversion of the P wave is the rule, the wave may be upright, 
diphasic, or iso-electric. Absence of the Q wave is always 
abnormal, a Q wave of less than 1 mm. is probably abnormal 

* The chest leacJs employed in this laboratory and reported here U’ere ob- 
tained by a modified left pectoral-vertebral application of the electrodes. The 
right arm electrode is applied anteriorly in the fourth interspace slightly to the 
left of the left border of the sternum. The left arm terminal has the left ver- 
tebral application. With these galvanometer connections relative positivit> 
of the precordial electrode is represented in the finished curve by a dou’nu’ard 
deflection and relative negativity of this electrode by an upward deflection. 
Despite its inaccuracy the first downward deflection of the initial ventricular 
comple.x will be designated a "Q wave” and the following upward deflection an 
“R wave” in deference to the current practice. Subsequent tracings will be 
taken to conform to the recommendations of the Committee on Standardiza- 
tion of the Fourth Lead. 
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and if it is less than 1.4 mm. should be regarded with suspicion. 
Notching or slurring of the QRS complex or QRS complexes 
of “M” or “W” configuration occurs in normal tracings. The 
segment usually is iso-electric but normal elevations of 
0.5 mm. may occur. Depressions of the R-T segment up to 
2 mm. may occur in normal tracings. The T wave is always 
inverted in the apex-left leg lead but rarely may be diphasic 
or slightly upright in the left pectoral-left leg lead. T waves 
greater than 9 mm. are not uncommon in normal tracings. 
Upright T waves are frequently encountered in examination 
of normal children.’’’® If the left leg terminal is substituted for 
the vertebral electrode in the apex-vertebral lead, occasionally 
a small initial upward deflection before the usual deep down- 
ward excursion may appear. Substitution of the left sternal 
application of the anterior electrode for the apex position in 
the apex-left leg lead occasionally results in biphasic or slightly 
upward T waves. 

The fourth lead has been advocated as chiefly useful in the 
study of myocardial infarction. As will be emphasized, it has 
a much wider field of usefulness in the study of a variety of 
cardiac diseases. Intelligent use of the fourth lead is impos- 
sible without familiarity with, and simultaneous evaluation of, 
the changes occurring in the standard leads. So far as recog- 
nition of acute or healing acute myocardial infarction goes, 
there is some doubt whether there is such a thing as a “specific” 
or “pathognomonic” pattern of changes in the fourth lead. 

The fourth lead has its greatest usefulness in identifying 
acute myocardial infarction involving the anterior and apical 
portion of the left ventricle. The changes which are most char- 
acteristic in the early phase of acute infarction are disappear- 
ance of the Q wave or a Q wave less than 1 mm. in amplitude, 
depression of the S-T segment more than 2 mm. and the devel- 
opment of a diphasic or upright T wave. These changes may 
appear very shortly after onset of tlie attack. The deviation 
of the S-T segment may appear earlier and be greater in mag- 
nitude than the deviations of the RS-T segments in the stand- 
ard leads (Fig. 112). Absence of the Q wave may persist for 
many years as the most reliable, or only, relic of anterior in- 
farction when the other changes in the fourth and standard 
leads have approached, or have returned to, normal (Fig. 





the clinical significance of lead n- 

i). This absence of Q. persists even H™'!!'’/!:' i!;r„t 
jcond infarction involving the posterior and 
the left ventricle. The complete absence of Q., f 
construed as a sign of previous acute inlarc .on <>' = 

portion of the left ventricle, unless some other “"*1 on a 
as hypertension or pericarditis, can be held accountable 

the change. 



Fig. 112.— Patient 1. Tracing made in an attack of coronary thrombosis; 
a, standard leads one day after attack, b, Standard leads and precordial lead 
two days after occlusion. In lead TV note absence of Q wave, marked depres- 
sion of the S-T segment and the upright T wave. Significant changes in the 
standards leads are; low voltage QRS in lead I, dome shaped and elevated 
S-T segment in lead I, slight depression of S-T segment in lead HI. c, RS-T 
segment deviations disappearing in standard and fourth leads. Patients are 
numbered in these legends so that the reader may know which tracings apply 
to the same patient and which to different patients. In all illustrations leads 
arc represented, from above downward, in the following order; I, ll. III, IV. 

The deviation oi the S-T segment in lead IV persists on 
the average, much longer than does RS-T deviation in lead I 
which usually has returned to normal limits in one to four 
weeks. The T wave in lead IV may remain positive for months 
or years but in general it tends to revert to normal The T 
wave may return to normal in as short a time as three to four 
weeks, although usually much longer than that is required 
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(Fig. 113, a, b, c, d). In an occasional instance, in the presence 
of a classical history of infarction, the T wave may become 
positive while the Q wave remains normal (Fig. 114). In two 
such cases there was a history of more than one infarction and 
the standard leads indicated that infarction of both the ante- 
rior and posterior portions of the left ventricle had taken place 
successively. 






□ 





Fig. 113, — a, Patient 2 . Tracing taken four weeks after infarction of an- 
terior apical portion of left ventricle. T4 upright. S-T4 slightly depressed. 
b, Patient 3. Two months after coronary occlusion. Standard lead relic of 
infarction includes low voltage QRS in lead I; dome shaped S-T segment, 
lead I, and shallow inversion of Ti. Q4 is absent, T4 is upright and S-T4 is 
depressed, c, Patient 4. Four and a half months after infarction. The absent 
Q4, the depressed S-T segment, and the upright T wave in lead IV confirm 
the residuum of infarction present in the standard leads, d, Patient S. Tracing 
taken six years after acute myocardial infarction. The absent Q4, thfi shallow 
negative Ti with a preceding S-Ti of iso-electric level are relics of previous 
acute anterior infarction. 


In acute anterior infarction the changes in the fourth lead 
may be more clear-cut than the changes in the standard leads 
at certain stages after acute infarction. This is particularly 
true when the amplitude of lead I is low, preventing recognv 
tion of deviation of the R-T segment or inversion of the T 
wave in that lead (Fig. 113, b, c, d). In the vast majority of 
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cases, careful study of the standard cmuiTtn 

reveals evidence of acute anterior infarction o . 1 

those observed in the fourth lead._ In a f ‘ 

Dorted in the literature, -wherein it ivas held that the 

lead alone was diagnostic, it turns out that there i\as 

to recognize and accredit the changes in the 

Roth pointed out. In occasional instances of undoubted acu c 

infarction the diagnosis is corroborated by changes in 



Fig. 114. — ^Patient 6. Typical attack of acute coronary thrombosis, De- 
cember 8, 1937. No clinical evidence of pericarditis, a, Electrocardiogram 
taken one day before acute attack, b, December 13, 1937. T4 upright and Q4 
diphasic (?). Voltage of Ti and T2 decreased and of Ts increased, c, De- 
cember 29, 1937. Exaggerated positive T4. 


fourth lead in the absence of any diagnostic changes in the 
standard leads (Fig. 114). On the other hand, in three cases 
that we have observed, -with excellent histories of acute coro- 


nary closure, the standard leads gave clear-cut evidence of an- 
terior infarction when the fourth leads approached or had 
returned to normal (Fig. 115). It is important to note that 
die presence of bundle-branch block profoundly modifies the 
fourth lead, leading to frequent absence of the Q wave and 
abnormal deviations of the R-T segment. It is importanUo 
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Fig. 1 IS. —Patient 7. a, Electrocardiogram taken two days before in arc 
tion, showing low voltage T waves in the standard leads._ b, T*"”® 
coronary occlusion. Ti and Tz inverted without deviahon ^ ' 

T 4 iso-electric (?). c, Twelve days after occlusion. S^ows rehc 0 t ^ 
infarction in the standard leads with a normal fourth lead, d. Pah ^ 
Standard leads contain reUc of anterior infarction while the fourth leaa 

essentially normal. 
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Fig. 116.— fl. Patient 9. No history of angina 
Sion. Tracing shows partial may be upright 

Q 4 In other cases of bundle-branch block ( » P drawing inferences 

Sd R-T 4 . elevated. Extreme caution must be observed in drawing 
from lead IV in the presence of bundle-branch bloc '. 
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avoid drawing conclnsions about ‘'“f 

in the fourth lead in the presence of biiiKlIc Drone 

‘'‘!n‘reclgnition of acute infarction ot.tbe posterior basal 
portion of the left ventricle, the changes in he 
in Ae standard leads are infinitely superior to any abnormal 
ities of the fourth lead. Wolfertli and Wood have called atten- 



Fig. 117, — a, Patient 11. Patient had long-standing hypertension. Coro- 
nary occlusion occurred three weeks previous to time tracing was taken. The 
negative Ti in association with the depressed S-Ti are accounted for by the 
hypertension. The cove plane T 2 and Ts waves are indicative of posterior in- 
SateVion. The deep Q 4 and T 4 and taU R waves are rather frequently seen in 
posterior infarction, b, Patient 12. Coronary occlusion eight weeks previously. 
The Qa pattern and negative T 3 in the standard leads are relics of posterior 
infarction. The exaggerated Q, R and T waves in the fourth lead are of some 
value in corroborating the other erddence of posterior infarction. 


tion to that. After the first few hours following acute posterior 
infarction, the fourA lead may be normal. In the first few 
hours the R-T segment may be slightly or definitely elevated 
and this may be followed occasionally by a shallow, iso-electric 
or small upright T wave but this is of brief duration The 0 
IS commonly within normal limits. We have been struck bv 
the icudcnc,. of U.e Q, R, and T waves to have large amplitude 
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in the presence of Q.tT.t types of patterns with standard leads, 
although this has not been uniformly true (Fig. 117, a). This 
cannot be relied on in view of the great range of amplitude 
shown to be within tlie normal variation for normal subjects 
but may have corroborative value (Fig. 117, 6). It can be 
stated definitely that the Q.-jTs pattern of posterior infarction 
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Fig. 118 . — ^Patient 13. The patient had severe hypertension. As evidence 
of left ventricular strain in the standard leads, note the marked left ventricular 
preponderance and the negative Ti associated with a depressed S-Ti- Note 
the absent Q 4 and the depressed S-T 4 despite the absence of any clinical evi- 
dence of myocardial infarction. 

is exceedingly more common and of much longer duration than 
any changes seen in the fourth lead. 

Whether or not abnormalities of the fourth lead can be 
correlated with coronary sclerosis in the absence of coronary 
occlusion remains to be determined. The question will be an- 
swered only by studies at necropsy which establish the diagno- 
sis of coronary sclerosis and exclude previous coronary occ u- 
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sion and a variety of other conditions known to cause clianges 
in the fourth lead. Caution about premature conclusions on 
this question, based on uncritical studies, is strongly to be 
urged. 

The fourtli lead in cases of chronic left ventricular strain 
undergoes a variety of changes in the absence of any evidence 
of angina pectoris or coronary thrombosis. Not infrequently 
the Q wave is diminished (1 mm. or less) and in a certain pro- 



Fig. nq,— a, Patient 14. Electrocardiogram of a patient with chronic right 
ventricular strain. Characteristic features in the standard leads are: right ven- 
tricular preponderance, prominent Si and Qa, diphasic Ts with Ti and Tn 
upright. In lead IV, note the elevation of the R-T segment and the upright 
T wave, b, Patient 15. Another instance of chronic right ventricular strain 
Changes m the standard leads include negative Ta and diphasic Ta In lead iv' 

T S-T segment, and the upright 

T uarc. This could easily be confused with anterior infarction if the clue tc 
the proper diagnosis was not sought in the standard leads. 


porlion of cases the Q wave is absent.=^ The S-T segment m 
be depressed below the normal limit of 2 mm. tL T ™ 

nsoally ,s negative bnt may be shallow or diphasic fFte I n 
In one case T 4 was UDriffht Knt tLo- ^ ■ 

coronary thrombosis had occurred. 
uge of cases of uncomplicated hypertension ^ percei 
disease, al, the components of foarthTead am 
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mal limits. Standard leads showing left axis deviation, a nega- 
tive or diphasic T wave in lead I with the S— T segment arising 
below the iso-electric line, will serve to identify the changes in 
the fourth lead with chronic left ventricular strain rather than 
with coronary occlusion. 

Chronic right ventricular strain associated with emphy- 
sema, disease of the pulmonary artery, pulmonary stenosis, and 
patent ductus arteriosus may produce important changes in the 
fourth lead. The Q 4 deflection may be exaggerated, normal, 
diminished (1 mm. or less) or may be entirely absent (Fig. 
119, 6 ). The T wave in lead IV may be normal but frequently 
it is diphasic or upright. Definite elevation of the R-T seg- 
ment may occur and in no instance have we seen depression 
greater than the normal variation (Fig. 119, a, b). Here again 
consideration of the pattern in the standard leads reveals a 
picture which serves to relate the changes in the fourth lead to 
chronic right ventricular strain. The changes in the standard 
leads include right axis deviation, upright, diphasic, or inverted 
T 2 , inversion of T 3 and not rarely a prolonged Q wave in lead 
III. In the most marked case the R-T segment in lead I may 
be slightly elevated while the S-T segment in lead III is 
slightly depressed (Fig. 119, a). 

In acute pulmonary embolism, changes similar to those oc- 
curring in chronic right ventricular strain may be observed in 
the standard and fourth leads. The Q wave in lead IV usually 
is within normal limits, although occasionally it is diminished 
(1 mm. or less). T 4 may be diphasic or iso-electric but usually 
is upright. The R-T take-off is iso-electric as a rule but occa- 
sionally a very slight elevation occurs. The standard leads 
exhibit a prominent Si, an upright or diphasic T 2 with a 
tendency for S-T 2 to take off below the iso-electric line, a neg- 
ative T 3 with an R-T contour of the cove plane variety occa- 
sionally, and a prominent Qs- The T 3 may be diphasic or 
iso-electric in less typical cases (Fig. 120, a, b). 

In acute septic pericarditis the Q4 may be preserved, 
although occasionally, it is greatly diminished or absent. Ex- 
perimental evidence indicates that rapid intrapericardial effu- 
sion sufficient to produce cardiac tamponade elevates R-p 
above the iso-electric line. We have not had the opportunity 
of observing that condition clinically. So far as our experience 



the clinical signieicance or lead rv 

goes at Dresent, we have not observed deviations of R-T ? 
5 ter th rthe normal in uncomplicated cases ol sepltc per - 
frfus. Tr may be normal but o»-' \becomes 1- 
iso-eiectric or sharply positive. Again the RS-T phcnoinent 
in the standard leads furnish the clue to the ’"waning of 
changes observed in the fourth lead. Elevation of the R-T 
segment in leads I and II, and occasionally in all leads, is 



Fig. 120. — a, Patient 16. Electrocardiogram taken shortly after lodgment 
of a pulmonary embolism (acute right ventricular strain). Observe the right 
ventricular preponderance, the prominent Si and Qs, the inverted Tj with the 
R-Ts segment iso-electric. Lead IV shows a diminished Q wave and an up- 
right T wave, b, Patient 17. Pulmonary embolism. The cove plane R-Ts 
segment and inverted Ta resemble the changes observed in posterior infarc- 
tion; however, the right ventricular preponderance, the prominent Si and Qj, 
the upright T 2 (usually negative in posterior infarction), and the upright Ti 
(usually undisturbed in posterior infarction) give the clue to the correct 
diagnosis. 


frequently observed. In the leads in which elevated R-T 
segments occur the segments end either in an exaggerated T 
wave or have a broadly rounded, dome shape. Either succeed- 
ing these R-T level changes or at times without their occur 
rence, the T waves may be inverted chiefly in leads I and II 
but at times in all leads and the R-T segment preceding the 
negative T waves may have the normal take-off and cove plane 
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appearance seen in late stages of myocardial infarction. The 
tendency of the changes is to revert rapidly to normal as re- 
covery from the pericarditis occurs (Fig. 121). 


the clinical significance of lead n- 


I i6i 


In chronic constrictive pericarditis the Qr “">’'5’ 

mal Occasionally it is diminished or absent. No cas 

rne'sisnTfic nt deviation of R-Tc have been observed. In 
more to half the cases Tr is positive. The standard leads 
may eriiibit two types of changes suggesting that tlie electro- 



Fig_ 122. Patient 21. Electrocardiogram of a patient with chronic con- 

strictive pericarditis. Note the low voltage of the QRS complexes and T waves 
in the standard leads and the upright T wave in lead IV. 


cardiographic changes are owing to chronic pericarditis. These 
are low voltage in all the leads and inversion of the T waves 
in all leads. Failure of shift of the electrical axis in electro- 
cardiograms taken with the patient in various positions is some- 


Fig. 121. — a, Patient 18. Electrocardiogram five days after onset of acute 
pericarditis. Note elevated R-T segment in all leads but chiefly in leads I and 
11. The fourth lead is essentially normal, b, Same patient three days later. 
c, Patient 19. Electrocardiogram on admission of patient with clinical symp- 
toms and physical findings of pericarditis, d, Same patient two days later. 
Note rapid disappearance of elevation of RS-T segments in the standard leads. 
Ti iso-electric, e, Same patient two days after d. Standard and fourth leads 
r.ipidly returning toward normal. /, Patient 20. Preoperative tracing. No 
cardiac symptoms, s, Same patient; electrocardiogram taken six days after 
onset of epigastric and substcrnal pain with physical findings of pericarditis. 
No T or Q pattern of acute myocardial infarction in the standard leads. T4 
imsitivc and exaggerated, h, Same patient nine days after g. Electrocardio- 
gram beginning to return to normal. 
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limes observed and is confirmatory evidence of chronic adher- 
ent pericarditis (Fig. 122). 

Deviation of the R-T segment in lead IV has been observed 
as a result of treatment with digitalis^" and in association with 
marked and sudden increase in intrapericardial pressure. 
Rheumatic carditis has been shown to change the size or direc- 
tion of Tj in some cases.'* 

Thus, a great variety of clinical cardiac conditions other 
than coronary occlusion can produce changes in the fourth 
lead. These changes include diminution or absence of the 
Q wave, significant deviations of the R-T segment and reversal 
of the normal direction of the T wave. It is obvious that there 
is no change in the fourth lead alone that can be considered 
diagnostic of acute myocardial infarction. 

To interpret the clinical significance of changes in the 
fourth lead it is necessary to consider at the same time the 
character of the changes in the conventional leads. To make 
such an interpretation presupposes thorough familiarity \vith 
the clinical significance of the various patterns of changes ob- 
served in the standard leads. Used in that way the fourth lead 
will complement, amplify and extend the meaning of the 
changes in the standard leads. Sometimes the changes in the 
standard lead will be more diagnostic than those in the fourth 
lead. At other times, the reverse will be true. Again they 
will be equally diagnostic and frequently only by considering 
the standard and fourth leads in conjunction can useful clin- 
ical inferences be drawn. Intensive study of the standard 
leads must not be neglected if it is desired to derive the fullest 
value from the fourth lead and to avoid pitfalls in its inter- 
pretation. 
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SOME NOTES ON THE DIAGNOSIS OF CONDITIONS 
ASSOCIATED WITH ASCITES 

Albert M. Snell 


Richard Cabot began tlie chapter on ascites in bis book 
on differential diagnosis witli the simple statement, “I recently 
made a series of wrong diagnoses in cases of ascites” and he 
notes, further, that his errors were shared by some of the best 
diagnosticians in tliis country. Few clinicians of experience 
have not been involved in similar errors ; the difficulty appears 
to be owing to the fact that the tjTpes of cases in which mis- 
takes most often are made at first glance appear to be per- 
fectly simple and obvious examples of familiar disorders. 

For some years it has been the practice at the Clinic to 
refer patients who have ascites, the cause of which was not 
apparent immediately, to the gastro-intestinal service for study. 
The experiences to be reported here largely derive from this 
practice and the patients in question all had one thing in com- 
mon; they were suspected of having some type of hepatic 
disease. In other words, the group in question was a selected 
one, the diagnostic field having been narrowed considerably by 
exclusion of patients who had ascites owing to obvious carci- 
nomatosis, to obvious cardiac disease, or to renal disease. The 
diagnostic study of such patients is simplified by having knowl- 
edge of the statistical frequency of the causes of ascites, by 
understanding the physiologic mechanisms involved and by a 
systematic gatliering of clinical and laboratory evidence. 


STATISTICAL CONSIDERATIONS 

Cabot’s figures on the relative frequency of the causes of 
ascites are of great interest. In his series of 224 necropsies 
the four common causes of the condition were cardiac weak 
ness, neoplastic peritonitis, renal disease and cirrhosis o7te 
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liver, in tliat order of frequency. These causes, taken together, 
accounted for the ascites in 88 per cent of cases in the group. 
His examination of the clinical records of the IMassachusetts 
General Hospital from 1870 to 1910 revealed 3,047 examples 
of ascites and in that series tlie distribution differed consider- 
ably, neoplastic peritonitis dropping in frequency and the first 
four causes of ascites being cardiac weakness, renal disease, 
hepatic cirrhosis and peritoneal tuberculosis in that order of 
frequency. In that series these four etiologic factors ex- 
plained, at least to the satisfaction of the clinician, the presence 
of ascites in 86 per cent of the whole group. At the Clinic we 
do not encounter tlie large group of patients who have decom- 
pensated rheumatic heart disease that one observes in most 
large teaching hospitals, although the so-called surgical types 
of abdominal disease are encountered here in abnormally high 
frequency. For our purposes then we are in the habit of con- 
sidering in the differential diagnosis of ascites the following 
common causes: (1) cardiac incompetence; (2) chronic glo- 
merulonephritis, or nephrosis; (3) various types of paren- 
chymatous liver lesions of both specific and of nonspecific 
origin; (4) peritoneal tuberculosis; (5) peritoneal carcinoma- 
tosis; (6) various types of pelvic tumors, and (7) polyserositis. 
The order of frequency here is only an approximate one but is 
sufficiently accurate to be useful. 

PHYSIOLOGIC MECHANISMS 

To facilitate proper understanding of the diagnostic prob- 
lem it is necessary to have in mind some of the known physio- 
logic mechanisms which may be involved in production of 
ascites. Among these may be mentioned: (1) increased venous 
pressure, which is most frequently caused by congestive heart 
failure or by an adherent pericardium, but which may be local 
in its distribution as is the case when portal stasis is present; 
(2) reduced osmotic pressure of the blood serum, dependent 
on a lo^y concentration of serum albumin, a condition encoun- 
tered in its purest form when so-called lipoid nephrosis is 
present but which, as will be shown, also obtains when paren- 
chymatous disease of the liver is present; (3) combinations of 
the two factors just mentioned, a situation that exists when 
cirrhosis is present; in such cases, portal venous hypertension 
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and reductions in the values for plasma_ proteins ^ 

produce transudation of fluid, and (4) irritation of the per- 
itoneal surfaces, such as that produced by inflammatorN 
changes or b}^ neoplasm. 

CLINICAL AND LABORATORY INFORMATION NECESSARY FOR 

DIAGNOSIS 

The differential diagnosis of ascites has been discussed so 
fully in works on physical diagnosis that complete presenta- 
tion of the subject will not be attempted here. Rather, the 
information necessarj’^ for diagnosis in the doubtful case will 
be considered. 

j\Iany of the serious errors made in diagnosis of ascites 
could be eliminated if making snap judgments were avoided 
scrupulously. While in some cases diagnosis is ridiculously 
easy, systematic approach to each case as an individual prob- 
lem is the safest course. Differential diagnosis, as a rule, is 
based almost entirely on objective evidence but, not infre- 
quently, there are features in the history' which deserve atten- 
tion. Any accoimt of dyspepsia or of abdominal pain should 
be analyzed carefully for a possible clue as to the presence of 
an abdominal neoplasm. In one case recently encountered 
at the Clinic an alert house officer made the diagnosis by ob- 
taining a history' of dysphagia and postprandial distress, which 
led to detection of a high-lying gastric carcinoma with perito- 
neal carcinomatosis. A history of tuberculosis is of importance 
for obvious reasons. If a previous history of jaundice is pre- 
sented one must inquire into the possibilities of the presence 
of idiosyncrasies to drugs, with especial reference to antirheu- 
matic remedies; possible earlier exposure to arsenic and to 
alcohol also must be investigated. If diarrhea is mentioned 
the possibilities of the presence of pancreatic disease with sec- 
ondaiy fatty change in the liver, or of hepatic metastasis from 
pancreatic carcinoma come into consideration. An inquiry also 
Should be made into the matter of gastro-intestinal bleedina- 
this IS important for it may call attention to the presence of 
esophageal varices, or of bleeding neoplastic lesLs ” 


laslro-intestinal tract. 

Among the important points in physical 


in the 


examination, the 
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presence or absence of adenopathy deserves consideration; en- 
larged supraclavicular and umbilical lymph nodes are com- 
monly found in the presence of abdominal malignancy and, if 
present, serve to establish the diagnosis. Physical examination 
of the heart and lungs ordinarily will reveal any of the more 
obvious lesions of these organs which might explain collection 
of fluid in the abdomen. The abdomen then should be exam- 
ined with the patient in the vertical and also in the horizontal 
position. If fluid is free mthin the peritoneal cavity, the abdo- 
men will assume a flattened, or batrachian contour when the 
patient is supine, whereas when malignancy involves the peri- 
toneum or when tuberculous peritonitis is present the abdomen 
tends to maintain its globular shape regardless of the patient’s 
position. Demonstration of masses within the abdomen may 
be very difficult if the abdomen is tightly distended by ascites. 
Ballottement may be employed to advantage in determining 
the size of the liver and spleen but in general it is best to tap 
the abdomen before any conclusions are drawn as to the pres- 
ence of an abdominal or of a pelvic tumor. The relative sizes 
of the liver and spleen are of obvious importance because sple- 
nomegaly is observed rarely in association with malignant 
lesions and occurs commonly in association mth primary 
hepatic disease. Digital examination of the rectum of every 
patient and careful pelvic examination of all women is of the 
utmost importance; presence of a rectal shelf or of perirectal 
infiltration suggests the presence of neoplastic peritonitis, while 
demonstration of a pelvic mass or of uterine fixation calls at- 
tention to the possible presence of tumors, of ovarian cysts, 
or of pelvic tuberculosis. If cirrhosis or if other conditions 
associated with the presence of free fluid in the peritoneal 
cavity are present, the pelvic viscera are ordinarily found to 
be flattened out low in the pelvis. 

The presence of hernia is also of diagnostic importance. 

In one series of 112 patients who had portal cirrhosis we'’ 
found that a total of forty-nine of these had hernia and, in 
some of these individuals, hernia preceded development of 
ascites. Collateral circulation is also a significant finding in 
hepatic disease, t^fliile the classical caput medusae is not often 
seen there may be other large dilated veins present over the 
abdomen and over the thorax which indicate that portal ob- 
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struction exists. Esophageal varices 

presence of internal collateral circulation; they may be den 
onstrated readily by roentgenologic examinaUon or, in excep- 
tional instances, esophagoscopy may be justified. _ _ 

Laboratorjf examinations will assist in the dlagno^ls m 
many instances. In addition to routine urinalysis, the serologic 
test for S3TDhilis and roentgenologic examination of the thorax, 
it is advisable to make a careful examination of the stained 
blood smears. In the majority of cases of primary' hepatic 
disease there is a definite macrocytic anemia which is almost 
diagnostic in itself; in occasional instances, the presence of 
leukemia also may be demonstrated in this manner. In the 
presence of any syphilitic lesion of the liver of sufficient mag- 
nitude to produce ascites, strongly positive findings on serologic 
tests are almost the rule; a negative result from the ^Vasser- 
mann test, therefore, more or less excludes syphilitic hepatitis 
from consideration. Bromsulphalein tests of liver function are 
also of great value. Strongly positive results of the test are 
the rule in the presence of parenchymatous disease of the liver 
of any type, whether benign or malignant, whereas the absence 
of retention of dye is very strong evidence against the presence 
of a primary hepatic lesion sufficient to cause ascites. In such 
cases another cause must be sought for carefully. If jaundice 
is present involvement of the liver by whatever pathologic 
process is present may be assumed to have occurred. 

Recently, we have been impressed by the fact that when 
hepatic disease is present a marked reduction of the total 
plasma proteins occurs, but, more particularly, the total serum 
albumin is reduced. The proteins ordinarily are not reduced 
as much when hepatic disease is present as when nephrosis is 
present, but the concentration of serum albumin may be at or 
below the edema level. It is not uncommon, however, to find 
patients who have ascites owing to hepatic disease, whose total 
plasma proteins are normal in amount; the only evidence of 
^normality is reversal of the normal albumin-globulin ratio. 
Because the “salting out” methods by which this ratio is deter- 
mined are admittedly imperfect, attempts have been made to 

Bu t and Keys have shown in a selected group of proved cases 
of hepatic disease that reductions of osmotic pressure of more 
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than 40 per cent are the rule in these cases. It is probable 
that, in the future, direct measurement of the osmotic pressure 
will be used in place of the somewhat less reliable methods of 
study of plasma proteins and that such estimations will consti- 
tute an essential part of the study of any patient who has ascites. 

Ascitic fluid should also be examined when obtained. Chy- 
lous, turbid, or bloody fluids are indicative of malignant in- 
volvement of the retroperitoneal nodes or of the peritoneal 
surfaces. The protein content of ascitic fluid is particularly 
, significant; if it exceeds 1.5 per cent, the fluid probably is an 
exudate; the common causes of exudates are malignancy or 
tuberculous peritonitis. In the occasional case carcinomatous 
cells may be demonstrated in the stained smears; their pres- 
ence, of course, is indicative of extensive peritoneal invo ye 
ment. The so-called malignant cells are probably nothing 
more than irritation forms of normal endothelial structures. 
Little can be learned by bacteriologic study, although in some 


cases inoculation of guinea-pigs may be necessary. 

If metastatic malignancy of the liver is suspected, hepa - 
splenography following injection of thorotrast 

ide solution) may be helpful. Cirrhotic lesions produce a fine y 

granular, homogeneous shadow while metastatic conditio 
revealed in the liver as large negative shadows which he wi 
the hepatic substance. This method of study has been criti- 
cized on the ground that thorotrast is a radio-active substanc 
and that it may produce some harm to the patient. Ho\ , 
Yater and coworkers, whose extensive experience wi 
work entitles them to give an authoritative opinion, la 
countered no difficulty from this source; furthermore for rnany 
patients who have ascites, the prognosis of a long bfe 
uncertain. Therefore, it seems justifiable to \ 

trast rather than to take the greater risk of f 

rotomy to establish a diagnosis. Finally, ^ tml of dm ^ 
may give some useful information; when SYPbditic bepati 
cardifc disease or renal disease is present, dmres. is 

usually obtained whereas when tuberculous per t 
plasms are present, little, or no effect is expected. P 
who has cirrhosis may or may not have an increase ‘P 
urine after administration of mercurial d^retics 
should be used cautiously and febrile reactions, h 
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inadequate diuretic response should be considered contraindi 
cations to their continued use. 


SPECIAL DIAGNOSTIC POINTS 

Pelvic Tumors. — Among tlie more puzzling diagnostic 
problems encountered among patients who have ascites are 
tliose presented by female patients who have pelvic tumors of 
various tjqies. Detection of a very large ovarian cyst is often 
a most difficult matter and it is remarkable how frequently 
such patients may present tliemselves and state that a diagnosis 
of hepatic cirrhosis has been made previously. The two fea- 
tures which have been most helpful in making the diagnosis 
are the absence of retention of bromsulphalein and the per- 
sistently globular contour of tlie abdomen. When these two 
findings coexist the possibilities of the presence of a pelvic 
tumor are sufficiently great to warrant exploration when in 
doubt. Papillary cystadenomas usually are easily demon- 
strated on pelvic examination even without resorting to para- 
centesis. Solid tumors of the ovary are a considerably more 
difficult problem and are, in addition, relatively rare. Osier's 


description of two such cases is, of course, classical. One pa- 
tient who was examined at the Clinic underwent repeated para- 
centeses and diuretics were employed extensively with fairly 
good effect. The clinical picture suggested the presence of 


cirrhosis but the absence of any definite evidence of hepatic 
disease led to performance of exploration and a solid, fibrous 
tumor of the ovarj^, about the size of a grapefruit, was found. 
This was situated high within the abdomen and it could not be 
detected by ordinary abdominal palpation. Its removal re- 
sulted in complete and permanent cure. The mechanism by 
which such tumors produce ascites is entirely unknown 

Tuberculous Peritonitis.— This is a sufficiently uncom- 
mon disease that the physician is not on the alert for it and it 
is the source therefore, of many errors in diagnosis, as was 
dponsirated by the recent case of a man who gave a histo™ 
Of alcoholism; his physician had made a very unfavo^m^ 
prognosis on the ground that the patient had I " 

This patient had marked ascites Ld edema but 
evidence of hepatic disease; the usual tef^tc nf n • 
wiih bromsulphalein gave entirely negative result^ ^' tw” 
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ing led to performance of exploration at which time the pres- 
ence of extensive tuberculous involvement of the peritoneum 
was demonstrated. The patient has fully recovered. It must 
also be recalled that tuberculous peritonitis is not uncommon 
as a terminal lesion of patients who have hepatic cirrhosis; its 
presence under such circumstances rarely is detected except at 
necropsy or in the course of exploration. 

Syphilitic Hepatitis. — ^This is a condition which presents 
no difficulty in diagnosis in its earlier stages, at which time, 
usually, strongly positive results from serologic tests lead to 
the diagnosis. Frequently patients are encountered who have 
had the benefit of long continued antisyphilitic therapy, which 
is sometimes followed by reversal of the Wassermann reaction 
and by late development of ascites. Such patients frequently 
present the pathologic picture of atrophic cirrhosis and it is an 
extremely difficult matter to evaluate the relative effects of the 
original disease and the effects of the treatment which has 
been directed against that disease. Also, occasionally the orig- 
inal diagnosis of the patient’s condition was debatable; what- 
ever lesions exist in the liver may be owing to overzealous 
treatment which may contribute to development of arsenical 
hepatitis. Finally, the possibility of obtaining falsely positive 
results from serologic tests in the presence of hepatic disease 
has to be considered, as well as the fact that a patient may 
have both atrophic cirrhosis and latent syphilis which have no 
relationship to one another. 

The Pick-Ooncato Syndrome. — This condition should 
cause little difficulty in diagnosis if its existence is borne in 
mind. Its extremely chronic nature and the eventual involve- 
ment of all serous surfaces are the distinguishing features by 
which it can be recognized. Calcification of the pleura or of 
the pericardium is a late development which may be recog- 
nized by roentgenologic examination. It is important to note 
that the “Zuckergussleber” characteristic of the disease, be- 
cause of long-standing passive congestion, may give evidence 
of some functional damage, notably a reduction in the rate of 
elimination of bromsulphalein. 

Cirrhose Cardiaque. — This is a term which has been ap- 
plied to describe a patient who demonstrates the features of 
both cardiac incompetence and cirrhosis of the liver, the latter 
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being supposedly owing to long-standing passive congestion^ 
The evidSce of such changes in the liver has been both denied 
and affirmed and it is not uncommon to obseri'e, on examina- 
tion of some patients, that the effects of chronic passive con- 
gestion may simulate those of cirrhosis very closely. Boland 
has recently reviewed a series of cases of congestive heart 
failure in which necropsy was performed, with special refer- 
ence to the changes produced in tlie liver. _ He found that 
actual destruction of the parenchyma of the liver and replace- 
ment fibrosis are rare occurrences. He suggested that a li\er 
which has suffered from passive congestion may be more than 
ordinarily vulnerable to endogenous and exogenous toxins and 
that the occasional appearance of cirrhosis may be explained 


on this basis. 

Rare Causes of Ascites. — Among the rare causes of as- 
cites may be mentioned echinococcus disease, amebic hepatitis, 
parasitic disease (notably schistosomiasis) ; the various forms 
of leukemia noth hepatic infiltration, visceral Hodgkin’s dis- 
ease and amjdoidosis. Diagnosis of parasitic disorders ob- 
viously depends on demonstration of the presence of the 
parasite in question. Primary amyloid disease of the liver is 
diagnosed rarely during life. If the condition is associated, as 
is usually the case, with sjqihilis, with tuberculosis, or with 
chronic suppuration, diagnosis is easily made, but when the 
so-called idiopathic cases are encountered diagnosis of the con- 
dition is difficult, if not impossible, during life. Patients who 
have symmetrically enlarged livers and have marked albumin- 


uria may be subjected to a Congo red test, employing the 
Paunz technic. This may be of diagnostic value. 

In recent years three additional and rather unusual causes 
of ascites have come to light; •(!) The first of these is the so- 
called essential thrombophilia® associated with progressive and 
repeated thromboses which form in veins in various narts nf 
the body. If the portal system is involved, as it may be in 
he later stages of the disease, ascites develops inviriablv 
Diagnosis depends on obtaining a history of repeated venn^' 
occlusion and on demonstration of an abnormnll ^ ^ous 
agulation of the blood. (2) Fattv Linn, 
pancrealic atrophy or with stone® also have 
recently as causes of ascites. Thev are nf ^ 

of considerable im- 
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portance since the condition will respond to treatment with 
high lecithin diets, with choline and with lipocaic. The con- 
dition is probably more common than has been supposed and 
a series of cases from the Clinic have been described recently. 
(3) Finally, Binger and Keith have called attention to the 
presence of ascites and of edema of indeterminate origin in 
cases having the common factor of a marked hypoproteinemia 
with no demonstrable cardiac, hepatic, or renal disease. The 
underlying etiologic factors are not clear and the condition is 
presumably dependent on the presence of some inherent defect 
in protein metabolism. 

It seems appropriate to conclude this discussion with some 
general comments in regard to diagnosis and treatment. Errors 
in diagnosis are best avoided by making a systematic approach 
to the subject and by analyzing all factors which might have 
a bearing on the doubtful case. While it is conceded that in 
most cases diagnosis is a relatively easy matter, snap judg- 
ments, especially those which attribute ascites to the presence 
of portal cirrhosis, are to be carefully avoided. Diuretics, par- 
ticularly the mercurials, should be used with caution and their 
use may be deferred until the abdomen has been tapped and 
until ascitic fluid has been subjected to chemical and micro- 
scopic study. Repeated examination of the abdomen, pelvis 
and rectum after tapping, with the patient relaxed by means 
of a hot tub or by means of a sedative, is a simple and readily 
available method of avoiding serious error and should never be 
omitted. Use of the bromsulphalein test to determine hepatic 
function, and determination of either the serum protein or the 
osmotic pressure, will either eliminate hepatic disease from 
consideration or will make it a major possibility. If there are 
strong suspicions of neoplasm, hepatography with thorotrast is 
entirely justifiable in order to avoid useless or unnecessary 
medical and surgical procedures which can be of little help to 
the patient. 

Peritoneoscopy has been a valuable diagnostic aid in skilled 
hands but, unfortunately, it has not been used widely. It is 
the opinion of many conservative surgeons in this country that 
it is better to examine the abdominal viscera through a small 
incision, obtaining if possible specimens for biopsy, than it is 
to depend on peritoneoscopic study. This practice has much 
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to recommend it and should be advised particularly ^\hcn deal- 
ing with women in whose cases pelvic tumors cannot be abso- 
lutely excluded from consideration and among individuals of 
both sexes who are suspected of having tuberculous peritonitis. 
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fessed that the line of distinction is often difficult to draw. 
Often what seems to be acute prostatitis is really a small, super- 
ficial abscess of a prostatic duct, the presence of which is 
proved only by appearance at the urethral meatus of a small 
drop of pus owing to rupture of the abscess into the urethra. 
Fortunately, spontaneous rupture into the urethra is a very 
common means of termination of prostatic abscess. 

Signs and symptoms of acute prostatitis vary according to 
the degree of severity of the attack. The mild attack elicits 
only complaints of a feeling as of weight in the perineum, fre- 
quency of urination, and delay or difficulty in starting the urin- 
ary stream. If the attack is severe or if it is complicated by 
the presence of abscess, local symptoms become pronounced 
and general symptoms are elicited. The pain in the perineal 
region may be very intense and there is usually a constant 
desire to urinate. Sitting down, crossing the legs, indeed, any 
movement may increase the pain; defecation may cause great 
distress. Occurrence of painful priapism usually adds to the 
patient’s discomfort and urination becomes increasingly diffi- 
cult. By this time, the patient usually appears very ill, the 
temperature ranges from 101° to 104° F. (38° to 40° C.) and 
often is accompanied by chills. There is usually an increase 
in the concentration of urea of the blood, especially if reten- 
tion of urine occurs. Examination by palpation through the 
rectum at this time discloses that the prostate gland is enlarged 
as a whole or in part, that its consistency is not normal and 
that there is a feeling of tenseness of the gland. If an abscess 
has formed, a soft, fluctuant portion often can be felt. Exarn- 
ination causes great distress and only gentle palpation is 


tolerated. 

Treatment. — This consists of rest in bed and application 
of hot packs to the perineal and suprapubic regions; the pa- 
tient can be given hot sitz baths. All local treatment of the 
urethra, of course, must cease. Only moderate amounts of 
fluids should be given by mouth. Use of codeine sulfate and 
acetylsalicylic acid, or of opium and belladonna suppositories 
will make the patient fairly comfortable. A hot rectal douche 
consisting of physiologic saline solution (110° F., 43° C.) 
administered twice daily is advised if the patient can tolerate 


such treatment. 



NONSPECIFIC PROSTATIC INFECTION 

Complete retention of urine should excite suspicion that 
an abscess is developing; under such circumstances a soft ru - 
her catheter should be used to empty the bladder. Tins aluay:, 
should be done with the aid of either local or general anesthe- 
sia. Determinations of the concentration of urea of the blood 
should be made and, if the concentration continues to increase, 
the prostate gland should be drained through either the urethra 
or the perineum. 

CHRONIC PROSTATITIS 


Chronic prostatitis may be a sequel of acute prostatitis or 
may be insidious in its onset. The most common symptom of 
chronic prostatitis is increased frequency of urination, and the 
act of urination usually is accompanied by some pain or burn- 
ing. Chronic infection of the prostate gland may be entirely 
asymptomatic, or may produce one or all of five groups of 
symptoms; namely, the urinary, genital, sexual, general and 
focal groups. 

Evidence of focal infection of the prostate gland may be 
found in other parts of the body owing to three factors, namely, 
localization of infection in other organs, action of toxins and 
reflex or referred symptoms. Lesions of the eye are presum- 
ably the result of infection. Arthritis is caused either by infec- 
tion or by action of toxins. Complaints regarding the stomach 
and the back usually are of reflex origin. In 25 per cent of 
cases of chronic infection, the prostate gland was found to be 


normal on digital examination through the rectum. In 38 per 
cent of such cases, the urine was normal and, in a great many 
instances, there were no symptoms referable to the genito- 
urinary tract. Thus, when dealing with a condition that is 


suspected of being focal in origin, it is important to investi- 
gate Uie prostate gland, irrespective of local signs or symptoms 
Technic of Examination and Diagnosis.— Investigation 
of the prostate gland should include the following procedures- 
(1) palpation through the rectum to determine the size con- 
Mstency and sensitivity of the gland; (2) microscopic exam- 
matmn of the expressed secretion; (3) culture of the secretion 
To the examining finger the gland may feel enlarged or 
decreased in size, but the important factor is its consiLney 
If the prostate gland is the seat of chronic infection, usually k 
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is not elastic and uniform to the touch, but feels hard and has 
an irregular surface. Tenderness may be elicited as the finger 
passes over the entire gland or only over certain portions of it. 
To establish the diagnosis of prostatitis of clinical significance, 
the expressed secretion must contain pus cells. These cells are 
more granular and somewhat larger than are ordinary leuko- 
cytes. The presence of clumps of pus cells, which are formed 
by plugging of the prostatic ducts by secretion, is sufficient 
evidence to establish a diagnosis of chronic infection. The 
number of such clumps found bears a direct relationship to 
the degree of infection present. Other constituents of the secre- 
tion derived from an infected prostate gland are degenerated 
leukocytes and epithelial cells. By far the most important 
diagnostic procedure is tliat of culturing the prostatic secretion. 

Until the past few years, most authorities agreed that 80 to 
90 per cent of cases of chronic infection of the prostate gland 
were of gonococcal origin. Records of the Clinic for the past 
few years show that 56 per cent of all patients who had chronic 
prostatic infection gave no history of having had gonorrhea. 
The mode of infection in this group was through hematogenous 
or lymphogenous routes from some odier focus of infection in 
the body; tonsils and teeth were, by far, the most common 
source of infection. Carbuncles, boils, influenza and severe 
bronchitis are also responsible for some cases of prostatic 
infection. Some of the clinical entities of proved prostatic 
origin are arthritis, spondylitis, calcaneal spurs, neuritis, sci- 
atica, myalgia, fibrositis, ocular infections, secondary anemia, 
indeterminate lower abdominal pain, torticollis, and so forth. 
Inoculations of animals with material obtained from a group 
of these patients, cultures of material from which were positive, 
have shown interesting sites of localization and the lesions pro- 
duced in the experimental laboratory were found typical of 
the lesions of these patients. 

Treatment. — Bacteriologically, focal infection of the pros- 
tate gland is the same as that which occurs in the teeth and 
tonsils. Therapeutically, however, the problem is different. 
Removal of teeth and tonsils completely eradicates the focus of 
infection; in contrast, however, the most effective methods of 
treating the prostate gland locally accomplish varying degrees 
of improvement. Nevertheless, observation has shown that 
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flie general results oi treatment are satisfactory and are 

series of patients who had chronic infectious arthritis and 
^yho received treatment for a focus of infection in the prolate 
eland (otlrer foci of infection were not present) obtained the 
following results; (1) 28 per cent were symptomatically 
cured; (2) 65 per cent gave evidence of marked improvement; 

(3) 7 per cent gave evidence of no improvement. 

Before treatment is begun it is well to let the patient know 
that cure occurs slowlv. and is difficult to achiev'e, that success 
will depend on carrying out faithfully tlie measure^ prescribed 
until the signs and svmptoms of inflammation and infection 
have disappeared entirely, or, at least, until they have sho\\n 
marked regression. 

It is necessary' to remove all other foci of infection, to give 
attention to the general health of the patient, who should be 
advised to avoid irritating and spicy foods, to correct any 
tendency toward constipation, and to take frequent hot baths. 
The patient should avoid use of alcohol and should abstain 
from sexual excitement and from too violent exercise. The 
chief measures employed locally are massage of the prostate 
gland and thorough irrigation of the urethra and bladder with 
a warm solution of potassium permanganate (1 to 8,000) or 
with some other mUd, antiseptic solution. Massage of the 
prostate gland is the most valuable therapeutic measure. Mas- 
sage acts chiefly by empt>dng the numerous follicles in which 
inflammatory' products accumulate. It also stimulates circu- 
lation and stimulates flow of fresh blood and lymph to the 
inflamed gland. l^Iassage also promotes constant absorption 
of toxins by the blood, thus hay'ing an effect similar to that of 
injection of autogenous vaccine. The interval between treat- 
ments should be two to four days. Massage should be followed 
by urination into a glass; in a way, this gauges the success of 
treatment by allowing the amount of secretion expressed to be 
seen and estimated. Examination of the secretion under the 
high power field of the microscope yvill indicate when the 
amount of pus is decreasing. Treatment should be continued 
until the number of pus cells is 10 or less in a high power 
microscopic field. InIosI infections require treatment for three 
months but some require treatment for only six or eight weeks 
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COMPLICATIONS OF THE ELDERLY DIABETIC PATIENT 
Edward H. Rynearson 


Before the discovery of insulin, care of the elderly diabetic 
patient was not nearly so important as it is at the present time, 
for there were fewer diabetic patients w’ho lived to reach the 
later periods of life. In the first part of this discussion I shall 
review facts which are pertinent to this statement, all of wdiich 
are found in more detail in the excellent presentation by Joslin, 
Root, and their associates.* No one should attempt to treat 
diabetes without familiarity with this great book. The second 
part of this paper will be concerned with a brief analysis of the 
1,016 diabetic patients examined at The Mayo Clinic during 
1936, in an effort to understand the problems presented by 
elderly diabetic patients. 

First, then, it will be well to borrow some background ma- 
terial from Joslin and his associates. They emphasized the 
increasing importance of the problems of diabetes since they 
estimated that there are 300,000 mild cases, 175,000 moder- 
ately severe cases, and 25,000 severe cases of diabetes in this 
country, ^^^lereas, before the discovery of insulin the diabetic 
patient lived for an average of only five years, he now lives for 
an average of eleven years and probably will live twenty to 
twenty-five years. The onset of diabetes is more than twice 
as frequent at ages of more than forty years as it is at ages 
less than that. These two factors, namely the lengthening 
life of the diabetic patient and the higher incidence of onset 
among individuals more tlian forty years of age, combine with 
a third factor, the aging of the population in general, to explain 
the increasing numbers of elderly diabetic patients. Thus, the 
death rate from diabetes is involving fewer young individuals 

• “Tlic Irealment of diabetes mellitus.” 
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and more elderly persons. This is well illustrated in Table 1, 
which is Table 6 of the sixth edition of “Diabetes Mellitus.” 

TABLE 1 


Average Death-rates from Diabetes in Massachusetts and in the 
Metropolitan Life Insurance Cojipany by Age* 



Massachusetts 
Death-rate in age group. 

Metropolitan 
Death-rate in age group. 

Years. 

Under 20 



Under 25 

25-44 

45-74 

1901 to 1905 

3.4 

6.8 

54 

4- 

4- 

4- 

1906 to 1910 

3.6 

7.3 

63 

4- 

4- 

-f 

1911 to 1915 

4.3 

8.3 

73 

3.0 

7.2 

63.7 

1916 to 1920 

4.1 

8.7 

77 

3.2 

7.3 

66.3 

1921 to 1925 

2.9 

7.0 

86 

2.8 

7.1 

73.2 

1926 to 1950 

1.6 

5.2 

97 

2.2 

5.9 

83.3 

1931 to 1935 

1.1 

5.6 

120 

am 


95.5 


* Prepared with the cooperation of the Statistical Bureau of the Metropohta 
Life Insurance Company. 

-f- Not available. 


Now, in order to consider briefly a representative group of 
diabetic patients, I have selected all diabetic patients who reg- 
istered in The Mayo Clinic during 1936. In Table 2, these 
patients are distributed according to their ages at onset of the 
disease and are subdivided into sexes, indicating the percentage 
of persons of each sex whose disease developed in each decade 
of life. It can be seen that 55.7 per cent of the entire group 
were males and that the greatest number of diabetic patients 
of both sexes became aware of the presence of the disease 
between the ages of forty and seventy years. Although dia- 
betes does develop more frequently among persons of the ol er 
than of the younger age groups, the disease of older persons 
is usually not of the more severe type. At the Clinic we gra e 
the severity of diabetes from 1 to 4. Diabetes of grade 1 is 
that which is controlled by the simple, qualitative restriction 
of foods which are high in content of carbohydrate. Diabe es 
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TABLE 2 

Diabetes Melutus 
1936 

Age at Onset 


Age, 

!Malcs. 

Females. 

Total. 

years. 

Patients. 

Per cent. 

Patients. 

Per cent. | 

Patients. 

Per cent. 

0-9 

20 

52.6 

18 

47.4 

38 

100 

10-14 

9 

42.9 

12 

57.1 

21 

100 

15-19 

13 

59.1 

9 

40.9 

22 

100 

20-29 

42 

53.8 

36 

46.2 

78 

100 

30-39 

57 

52.8 

51 

47.2 

lOS 

100 

40-49 

145 

62.2 

88 

37.8 

233 

100 

50-59 

150 

51.2 

143 

48.8 

293 

100 

60-69 

98 

56.0 

77 

44.0 

175 

100 

70-79 

26 

70.3 

11 

29.7 

37 

100 

80-S9 

2 

66.7 

1 

33.3 

3 

100 

Onset not 
stated 

4 

50.0 

4 

50.0 

8 

100 

Total 

566 

55.7 

450 

44.3 

1016 

100 

Mean age 

47.6 

46.7 

47.2 


TABLE 3 

Diabetes Melutus 
1936 

Age of Patients by Grade of Dlabetes 
Average Age 


Grade. | 

Male. 

Female 

Total 



55.4 

55.6 

2 


55.7 

57.1 

3 1 


52.8 

52.1 

4 

45.7 

44.0 

44.7 

Latent or ungraded 

50.4 

50.3 

50.4 

Total 

53.8 

52.4 

53.2 
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of grade 2 requires a weighed (quantitative) diet but does not 
require insulin. Diabetes of grades 3 and 4 requires a weighed 
diet and insulin ; if the daily requirement of insulin is 30 units 
or less, the diabetes is graded 3, if more than 30 units, it is 
graded 4. In Table 3 the average ages of the patients with 
varying degrees of diabetes can be compared and it can be seen 
that persons of the older ages, of both sexes, have the milder 
diabetes. This table is of statistical interest but has little 
application to an individual case, since some children have mild 
diabetes and some elderly individuals have very severe diabetes. 

Since, as has been pointed out, patients who have diabetes 
may live long enough to enter the later periods of life, when 
diseases characteristic of those periods may develop, it will be 
of interest to study briefly, from this standpoint, the records 
of patients encountered at the Clinic in 1936. 

Arteriosclerosis continues to be die most serious associated 
condition. It is extremely difficult to establish criteria for the 
diagnosis of arteriosclerosis. Any single examination is inade- 
quate, such as palpation of vessels, visual examination of the 
ocular fundi, roentgenograms of the extremities for calcifica- 
tion, studies of blood pressure, and even a combination of such 
studies cannot be accurate in establishing the presence or ab- 
sence of arteriosclerosis in a large group of patients. At the 
Clinic we plan to study a large group of patients by all of these 
methods but we are afraid we may have difficulty in inter- 
preting our results. However, even with present inadequate 
knowledge this much is certain: that arteriosclerosis is much 
more frequently present among diabetic than among nondia- 
betic patients and that this applies particularly to coronary 
sclerosis. Of the 1,016 cases encountered in 1936, arterio- 
sclerosis was diagnosed in eighty-nine (8.7 per cent), hyperten- 
sion in ninety-nine (9.7 per cent), coronary disease in thirty- 
five (3.4 per cent), gangrene of the extremities in twenty-four 
(2.3 per cent) and peripheral neuritis in sixty-one (6.0 per 
cent). Diabetic retinitis, which was reported in seventy-four 
cases (7.2 per cent) is found much more frequently among 
patients of the upper than of the lower age groups, as was 
observed by Wagener, Dry and Wilder in their study of 1 
cases of diabetic retinitis. Only eight of their patients were 
less than forty years of age. They also found that 66.8 per 
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cent had associated hypertension and 25 per cent suffered from 
some involvement of tlie peripheral nerves. 

I know of no complications which are more discouraging, 
both to physicians and patients, than are diabetic retinis and 
neuritis. The treatment for both conditions lacks the dramatic 
possibilities offered by diabetic coma, for example. The pa- 
tient who has diabetic retinitis has practically no chance to 
obtain any marked improvement and no studies or treatment, 
including tire administration of vitamins, have helped to any 
great extent. Diabetic neuritis presents a discouraging picture 
because, although most patients do recover, yet this very pain- 
ful complication lasts for many months. Joslin said that all 
patients recover within a year. At the Clinic we have had some 
patients who have had neuritis for many years and whose con- 
dition never has improved, in spite of adequate control of the 
diabetes, administration of vitamin and mineral supplements, 
efforts to improve the peripheral circulation and so on. 

The most obvious manifestation of vascular involvement 
of the elderly diabetic patient is gangrene of the extremities, 
which virtually always involves the feet and thus emphasizes 
the important role of trauma and infection. Most cases of 
gangrene of the foot follow trauma from tight shoes; careless 
carving of calluses; poor efforts at cutting nails (particularly 
digging in the corners and developing ingrown nails) ; inatten- 
tion to epidermophytosis, paronychia, and so forth, and allow- 
ing external trauma (such as dropping a milk can on the foot 
or putting the foot where a horse can step on it). Twenty- 
four of our 1,016 patients had gangrene of the feet and five of 
these died in the hospital, three following amputation, and two 
who were in such poor condition that amputation could not be 
performed. The deaths following surgical operation might not 
have occurred if amputation could have been performed earlier 
These patients were seen after the gangrene had become ex- 
tensive. 


^ Seventyseven per cent) of the 1.016 patients had car- 
cinoma or sarcoma. These malignant tumors showed no special 
predilection for any part of the body, occurring in twento- 
sevcn different sues Carcinoma is going to increase in ind- 
dcice among diabetic patients because, among other reasoS 
diabetic patients now live long enough for carcinoma to develop 
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Wliat of the deaths among our 1,016 patients? Of those 
not operated on ten died. Three died of apoplexy, one of heart 
failure secondary to hypertension and arteriosclerosis, one of 
extensive cellulitis and gangrene of the arm (the patient had 
been in coma for nineteen hours before admission), one of 
hepatic insufficiency, two of coronary thrombosis, one of dia- 
betic gangrene of the leg, and one of bronchopneumonia. The 
youngest patient was fifty-two years of age and the oldest, 
seventy-seven; the average age was 64.3 years. 

For operations of one type or another, 231 patients were 
hospitalized, fourteen of whom died. This mortality rate of 
6.1 per cent is higher than that of previous years. The deaths 
resulted from pneumonia, peritonitis, coronary occlusion and 
so forth. The youngest patient was forty-seven years of age, 
the oldest, seventy-seven ; the average age was sixty-two years. 
In summary, these deaths, both “medical” and “surgical” oc- 
curred in cases in which the individuals would have been dead 
for many years had it not been for the advancements which 
have been made in the treatment of diabetes. Diabetic patients 
now die from the same causes found in study of comparable 
series of patients who do not have diabetes, but I hasten to add 
that the diabetic patients are more likely to die from these 
causes. They are more likely to acquire, and to die from, 
associated infections and arterial insufficiency. 

What, then, is to be done about these problems of the elderly 
diabetic patients? The treatment of the presenting condition 
varies, of course, with the individual case. The treatment of dia- 
betic coma is being discussed by Kepler and will not be dealt with 
here. The treatment of diabetic gangrene is managed differently 
by different physicians. For the purpose of creating discussion, 
it may be stated that the safest way to treat gangrene of a toe is to 
amputate the leg above the knee. That does not mean that this 
should be done in all cases, but if it were done, there would be 
the smallest number of deaths. It is true that many patients 
who have early gangrene of a toe, or even of part of the foot, 
make a complete recovery under conservative management an 
at the Clinic we shall not refuse to observe and treat certain 
patients in this manner. The fact remains, however, t a 
although we have many successes, the patients w'ho do no 
respond, and are subjected to belated amputation, are tho;e 
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most likely to die. Recently tve liad a patient tvho nas ad- 
mitted ivitl. gangrene of one toe. He had had one leg removed 
here a year previously, after many months of Irml ess 
servative” treatment which almost had cost him his life. W nen 
he saw gangrene beginning in the other foot he boarded a tram 
and hurried to us requesting immediate amputation “while I'm 
still in good shape.” This was done and his convalescence was 
rapid and satisfactory. Amputations of toes or portions of a 
foot are sometimes successful but the mortality rate attending 
this type of operation is greater than that following amputation 
of the leg. No definite rules can be made but it may safely be 
said that conservative treatment should not remain conserva- 
tive too long and partial amputation should be performed only 
if the patient and his responsible relatives know of the in- 
creased risk entailed and of the possibility that a second and 
higher amputation may be necessary. 

In so far as conservative treatment is concerned, its aim 
should be proper control of the diabetes, control of the infec- 
tion, prevention of trauma and improvement of circulation. It 
should be remembered that the feet in these cases are most 
sensitive. Some of the feet that have been in the worst con- 
dition of any that we have seen have been those burned by 
strong antiseptic substances or by application of too much 
heat. A warm solution of half saturated solution of boric acid 
■and half SO per cent alcohol works satisfactorily and its appli- 
cation can be alternated with periods of use of mild, dry heat 
as applied in boxes or cradles wherein the light bulbs are kept 
at a safe distance from the feet. Our results with “positive- 
negative” pressure machines have been unsatisfactory, and 
there is danger in this type of treatment if the foot is infected. 
There is a definite place for good chiropody in caring for soft- 
ened calluses, cutting the nails, treating minor infections and 
so forth. If it becomes apparent that conservative measures 
are failing, then it is better to call for a new deal and become 
a radical. 

.\s a matter of fact, the best treatment for aU of these un- 
orlunate complications is their prevention. Until the question 
IS seuled regarding the possible relationship of the fat content 
of food to the development of arteriosclerok, it may be better 
'^hen any evidence of arteriosclerosis is detected to avoid diets 
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high in fat. The diet should be sufficiently low in calories to 
prevent obesity. If the patient needs insulin, he should use 
enough to keep his urine free from sugar and should test his 
urine regularly to make certain that he has accomplished his 
purpose. He should not take too much insulin, as many physi- 
cians are of die opinion that insulin reactions may predispose 
to the development of coronary occlusion. He must be taught 
that his feet are very vulnerable and he should purchase one ol 
the standard instruction manuals for diabetic patients and 
familiarize himself with the details which cannot be recounted 
here. 


In such a book he wilt also find a description of those meas- 
ures which are so important in the prevention of infections of 
the skin. A carbuncle in a case of diabetes is always serious 
and formerly was often fatal. The word "formerly” is used 
by intent for within recent years the mortality rate has de- 
creased most satisfactorily. This improvement is attributable, 
not only to better control of diabetes, but to the realization 
that the skin around a carbuncle is susceptible to trauma and 
that strong antiseptic substances must not be used. Joslins 
group follows the procedure of making crucial incisions of 
generous size, followed by application of mild antiseptic sub- 
stances; the attendant results are excellent. We have followed 
the procedure of having little, if any, surgical intervention, 
relying on the continuous local application of warm, moist 
packs, using the solution of half boric acid and half SO per cent 
alcohol. With this we administer 10 c.c. of 40 per cent solu- 
tion of methenamine intravenously each day until microscopic 
hematuria appears. We believe that these administrations 
exercise germicidal action at the site of the infection. Our 
results have been satisfactory. We have had insufficient 
rience with injection of sulfanilamide for any statement regard- 


ing its value in diabetic carbuncle. 

In summary, the elderly diabetic patient can prevent I e 
development of serious complications by following a diet reas- 
onably low in its fat content, by restricting the caloric inta 'e 
to prevent obesity, by keeping his urine virtually free from 
sugar, by avoiding severe insulin reactions, by keeping his sKin 
scrupulously clean, by avoiding trauma of all types but wi 
particular protection of his feet, and by frequent contacts wit 
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his physician. The physician must rejoice in the fact that as 
a result of advance in knowledge it is noiv possible to conserve 
the lives of diabetic patients to Uie time when complications of 
advancing age may- occur; now he must do all he c-an to pre- 
vent the occurrence of complications and to treat intelligently 
those which do occur. 
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POSTPARTUM HEMORRHAGE 
Lawrence M. Rand ale 


This term designates excessive bleeding from the genital 
tract after delivery of the child. The hemorrhage may ^rise 
before or after the delivery of the placenta. The exact inci- 
dence of this condition is difficult to determine but it may 
complicate any confinement; hence labor should altvays be so 
conducted that hemorrhage may be treated properly and 
promptly. 

Careful studies have shown that a large group of women 
who did not have postpartum hemorrhage, lost, on an average, 
less than 300 c.c. of blood in the third stage of labor. A loss 
of more than SOO c.c. of blood may be considered as post- 
partum hemorrhage. The fact remains, however, that the loss 
of a given amount of blood will constitute a significant hemor- 
rhage in one case but not in another. Some women have lost a 
tremendous amount of blood and lived, while others have died 
apparently as a result of very little bleeding. Women, there- 
fore, differ in their ability to withstand hemorrhage. Each case 
will have to be judged on its merits. If a patient is bleeding 
during the postpartum period and if there are such general 
symptoms as pallor, dyspnea, increase in the rate of the pulse 
and a definite drop in blood pressure, one must employ treat- 
ment that might not be justifiable or necessary if these general 
symptoms had not appeared. 

Excessive loss of blood is normally prevented by the retrac- 
tion and contraction of the uterine muscle which closes the 
large venous sinuses that have existed in the latter months of 
pregnancy. Any condition which interferes with this mech- 
anism favors postpartum hemorrhage. 


etiology 


It is rather difficult to consider specifically the etinln^v nf 
po«panu„, hemorrhage so Ihal ope may predict those cafes ta 
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which the condition will occur. I believe that more postpartum 
hemorrhage is caused by improper management of the third 
stage of labor than by any other single cause. This improper 
management of the third stage of labor consists chiefly in ef- 
forts to expel the placenta from the uterus before the normal 
mechanism of placental separation has been completed. After 
the second stage of labor the uterus must accommodate itself 
to the marked diminution of the size of the contents, and until 
it has done this it usually will not resume its contraction and 
retraction, which will finally result in separation and expulsion 
of the placenta. To attempt during this time to expel the 
placenta from tlie uterus will only interfere with the normal 
mechanism of separation and thus predispose to hemorrhage. 
It is no doubt a good practice to guard the fundus with the 
hand during the third stage of labor. This procedure, how- 
ever, has one drawback and that is a tendency on the part of 
the guardian to massage and press too much. In many cases 
the behavior of the uterus may be determined by simply ob- 
serving the height and size of the fundus through the abdom- 
inal wall and by observing the amount of blood being passed 
from the introitus. By following this procedure one is not 
likely to interfere unduly. The conduct of the third stage of 
labor immediately following the birth of the child probably 
has much to do with the subsequent behavior of the uterus. 

It is the duty of the obstetrician to inspect carefully the 
secundines immediately following delivery, in order to see if 
they are intact. Retention of a portion of the placenta not 
infrequently leads to hemorrhage. 

Old multiparous women are perhaps more liable to hemor- , 
rhage than are young primiparas. Fibroid changes are more 
likely to be seen among the former, and fibroids no doubt ac 
as a predisposing factor by interfering with the normal con- 
traction and retraction of the uterus. Placenta praevia may 
be succeeded by postpartum hemorrhage as the largest sinuses 
under the placenta are situated in a portion of the uterine wa 
in which contraction and retraction of the muscle are not e 
dent. Abruptio placentae is not infrequently succeeded by pos 
partum bleeding, particularly in cases of uteroplacental apo 
plexy. In such cases the only successful treatment frequent y 
is to remove the uterus. When the separation is less tragic 
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or when partial premature separation has occurred, 
rhage may not occur, or if it does occur, it may respon 
usual methods of treatment. In some cases one will obtain a 
history of excessive bleeding in previous labors and it is always 
well to heed tliis history. Bleeding may occur following de- 
livery of twins or after hydramnios; such bleeding is caused 
by overdistention of the uterus and the inability of the uterine 
muscles to contract sufficiently to control the bleeding from 
the uterine sinuses. 

Lacerations of tlie birth canal obviously are often asso- 
ciated with excessive loss of blood in the postpartum period. 
They are to be kept in mind whenever loss of blood is excessive 
or persistent. As a rule, if the bleeding ceases when the uterus 
is firmly contracted, hemorrhage from a laceration can be ex- 
cluded. Naturally, the most common lacerations are those of 
the perineum, vaginal walls and uterine cervix. 


COHDUCT OF THE NORMAL THH® STAGE OF LABOR 

One may determine the consistency of the uterus by pal- 
pating it through the abdominal wall. The uterus usually is 
firm, which indicates good muscular tone. If relaxation occurs, 
light massage will cause a contraction; when this occurs, stim- 
ulation should be stopped. Separation and extrusion of the 
placenta from the uterus is evidenced by contraction of the 
organ, an anteroposterior flattening, and elevation of the 
uterus in the abdomen. A soft distention of the lower uterine 
segment can be palpated. There may be an accompanying 
gush of dark blood from the vaginal introitus. The umbilical 
cord and protruding membranes will be seen to advance 
through the introitus of the vagina. After these signs of sepa- 
ration of the placenta, it is well to wait for a few moments 
before expressing the placenta from the vagina. This expres 
Sion is performed by using the well-contracted uterus as a 
piston to force the placenta through the vagina to the introitus 
•Mtempt^ at_ expression when the uterus is soft and relaxed 
have led to inversion of the uterus. 

It has been a common practice among obstetricians for 
many years to administer the contents of L amoule nf ^ 
form of extract of the posterior lobe of the 
the completion of the second stage of labor ^ 
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TREATMENT OF POSTPARTUM HEMORRHAGE 


Strict asepsis should be employed in every labor. If it 
becomes necessary to invade the uterus during the postpartum 
period, tlie asepsis must be strict indeed, and it probably is 
well to use the additional precaution of an antiseptic solution 
such as merthiolate in order to cleanse the vaginal tract as 
thoroughly as possible. Ampules of solution of posterior pitui- 
tary and preparations of ergot should be available for imme- 
diate use. Instruments should be at hand, such as retractors, 
tenaculums for steadying the cervix and blunt-tipped packing 
forceps or a packing instrument such as a Holmes packer, for 
introducing a pack into the uterus. Gauze may be sterilized 
and carried in a container so that it may be ready for imme- 
diate use. Solutions for intravenous injection are now avail- 
able in ampules and can be made ready for use in a short time. 
In cases of anemia and in cases in which conditions that may 
indicate the increased likelihood of postpartum bleeding have 
existed during pregnancy, it is well to determine the group of 
the patient’s blood and the blood of her relatives in order that 


a suitable donor may be available. 

When considerable blood is being lost during or after the 
third stage of labor one should immediately ascertain the 
reason for it. The first thought to occur is that of the condi- 
tion of the uterus; hence, one almost invariably palpates the 
fundus of the uterus. If this is found to be relaxed, gentle but 
firm massage should be performed in the manner previously 
indicated. If the uterus responds by contraction and if the 
bleeding ceases, one may assume that the relaxation has been 
the cause of the bleeding. The uterus should then be watched 
with added care. If solution of posterior pituitary has not 
been administered previously, it should be given. Inasmuc 
as an anesthetic usually has been used it is often well to give 
all medication by hypodermic injection. The contents of one 
ampule of solution of posterior pituitary may suffice to contro 
the situation. Since the recent development of more efficien 
preparations of ergot, these may be administered hypodermi- 
cally, or if the situation permits they may be administere 
orally or by rectum. Should the uterus fail to respond to so 
tion of posterior pituitary given hypodermically in a dose o^ 

1 C.C., a dose of 2 minims (0.12 c.c.) of this preparation ma> 
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be given intravenously. Preparations of ergot that have bee 
perfected recently may be given by intravenous injection. 
These cause a more efficient and prolonged uterine contracUon 
than that obtained following injection of extract of potassium 
pituitary. I am reluctant to employ them when the placenta 
is still in the uterus. 

When bleeding occurs from an atonic uterus tliat still con- 
tains the placenta it may be necessary to remove the placenta 
manually. The Crede method of expressing the retained pla- 
centa from the uterus, as one does a pit from a cherrj', may be 
tried. I have little confidence in the method and believe that 
harm is often done by persistent and violent attempts at this 
maneuver. If the uterus is firmly contracted one may grasp it 
through the abdominal wall with the whole hand and attempt 
to squeeze the placenta out of the uterus. It is important to 
grasp the uterus by pushing the fingers well down behind the 
fundus. The thumb then lies over tire anterior surface of the 
uterus and permits one to squeeze. If success does not come 
after one or two attempts the procedure should be discontin- 
ued. It is difficult to say how much time should elapse before 
a placenta is removed manually when bleeding persists. One 
hesitates to invade the uterus without a definite reason. On 
the other hand, this hesitancy should not defer the removal of 


a placenta until the condition of the patient becomes serious, 
^lanual removal of the placenta is a major obstetric procedure. 
Careful aseptic preparations must be made. The patient 
should be redraped with sterile linen and the gown and gloves 
of die operator should be changed. It is well to have the ma- 
terial and instruments required for inserting a pack into the 
uterus, before starting the removal of the placenta. If full 
length rubber gloves are available they should be used as they 
provide added protection against the introduction of patho 
genic organisms. Once the hand is inserted into the uterus it 
should not be withdrawn until the placenta has been enUrelv 
separated Iron, the uterine wall and is ready to be delivered 
.\s has been mentioned before, it is nnr ' 

St Mary s Hospital to swab out the vagina with a libeLlpSi' 

= tXintrtnf f 

the uterus se^Aes tor the edge of fte placenta and caSj 
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dissects it loose from the uterine wall. The hand should be 
inserted to the fundus; should dissect both ways and should 
be worked upward toward the fundus; one should then dissect 
in one direction, as clockwise, around the cavity of the uterus. 
After the dissection has been continued around the circum- 
ference of the uterus and the placenta apparently has been 
separated, tlie hand should circle the uterus in a reverse direc- 
tion to be sure that no cotyledons have been overlooked. The 
placenta and membranes are then slowly withdrawn with the 
hand, during a contraction of the uterus. During this pro- 
cedure the outside hand aids by approximating the uterine 
wall to the hand that is within the uterus. 

Investigation of an undelivered placenta may reveal an 
incarceration rather than adherence. This may be caused by 
atony or, more frequently, by a constriction ring at some point 
in the uterus. Ordinarily, gentle traction \vill suffice to deliver 
the placenta. Occasionally, the ring will need to be relaxed 
before the placenta can be removed. Gentle dilation may be 
done, but this should be done with care to avoid laceration. 

It may be necessary to pack the uterus after the manual 
removal of the placenta or after the placenta has been deliv- 
ered spontaneously or by the Crede method. We prefer iodo- 
form gauze to the plain gauze when packing a uterus, because 
of the added bactericidal effect. It is probably more important 
to emphasize the proper method of packing the uterus than it 
is to quibble about the tyqoe of sterile gauze that is used. The 
uterus may be packed by means of the hand or a blunt packing 
forceps may be used, or a combination of the two methods may 
be employed. Some prefer to use an instrument such as t e 
Holmes packer, devised especially for this procedure.^ I 
the combination of hand and forceps. The gauze is pushe 
into the uterus directly from the container or from the ro 
held by means of a tenaculum or forceps which grasps 
in the center, thus allowing it to unroll. The cervix is e 
down firmly toward the vaginal introitus by tenaculums. ^ 
gauze should not come in contact with the skin ^ 

vulva. This area should be protected by sterile towels. 
a portion of the gauze has been inserted, the gloved han 
further presses it into the fundus and the cornua in order to 
be sure that the upper part of the uterus is snugly packed. 
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does little good to pack the lower part of the uterus and th _ 
leave a space in Uie fundus that contains no packing, as tins 
permits the accumulation of blood above the packing. \\ en 
the uterus has been completely filled with gauze it is usually 
advisable to fill the vagina witli gauze and then apply a vulvar 
pad which should be held snugly. The packing is removed at 
the end of twentj^-four hours. If it is at all worth while to 
pack a uterus it should be thoroughly and completely done. 
Incompletely packing the uterus does little to control hem- 
orrhage and gives a false sense of security. Bleeding may 
continue in spite of a properly inserted pack and the use of 
oxytocics. In such cases hysterectomy is to be considered. 

When severe hemorrhages occur or in cases in svhich there 
is evidence of circulatory collapse after any postpartum bleed- 
ing, treatment must be instituted for this condition. The foot 
of the table should be elevated to lower the head below' the rest 
of the body, and heat should be applied externally. Five to 
10 minims (0.3 to 0.6 c.c.) of the solution of epinephrine 
hydrochloride may be administered hj'podermically. The in- 


travenous administration of fluids serves a very useful and 
often life-saving purpose in these cases. The immediate need 
is for fluid to combat the circulatory' collapse. Blood is no 
doubt the ideal fluid but often is not immediately available and 
tlie delay necessary to obtain a suitable donor may be fatal 


to the patient. The intravenous injection of physiologic saline 
solution w'ill at least temporarily help in counteracting the 
circulatory collapse. The drawback to this fluid is that it is 
often not retained in the circulation long enough to overcome 
the difficulty permanently. We have for many years resorted 
to the intravenous injection of a solution of acacia iii physio 
logic saline solution and believe that this is a very valuable 
treatment. There are several features of this solution which 
recommend it for these emergencies. Solutions of acacia made 
m our laboratory' have been used after they have been kept in 
the icebox for a long time. Commercial prenaratioTic 
are now available can likewise be kept readv for • 
mjccion. I, therefore U possible to pSare a soTT'*"" 
acacia for injection in a very few' minutes 
advantage of the solution of acacia is that it is 
IS retained in tlte vessels. The blood pressure is 
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stored to a safe level and unless further loss of blood occurs 
the blood pressure usually will be maintained at this level. 
When blood becomes available for transfusion it may safely 
be given after a previous injection of a solution of acacia. We 
have administered as much as 1,200 c.c. of this solution to a 
patient. In our experience no untoward reaction to this form 
of treatment has occurred. 

If excessive bleeding occurs and does not cease when the 
fundus is well contracted, one should inspect the birth canal 
for lacerations. This inspection should be made while the 
vaginal canal is well exposed with retractors. In addition, the 
vaginal canal should be carefully palpated. Not infrequently 
palpation reveals a laceration that is visualized mth difficulty 
because of the amount of hemorrhage. The vaginal wall, espe- 
cially around the urethra and above the pubic rami, should be 
investigated. The cervix should be grasped with a tenaculum 
and carefully inspected in a systematic manner by proceeding 
from one point on the cervix entirely around the periphery 
until the point of departure has been reached. When a lacera- 
tion is found either in the vagina or cervix it should be repaired 
with special care to be sure that the bleeding point has been 
secured. When a bleeding point is identified it is best to ligate 
the point separately rather than to attempt to include it in the 
suture that closes the laceration. 

The condition of the blood should be determined during 
the puerperium and transfusions administered if there is suf- 
ficient anemia to justify such procedure. In many instances 
the use of a high vitamin diet and some preparation of iron is 
all that is necessary. Nursing should be encouraged unless 
the patient is markedly debilitated; lactation aids materially 
in the involution of the uterus. 
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TREATMENT OF POSTPARTUM THROMBOPHLEBITIS 
Nelson W. Barker and Lawrence M. Randale 


Treatment of thrombophlebitis which occurs in the puer 
perium, can be divided as follows: (1) preventive measures, 
(2) avoidance of pulmonary embolism; (3) management dur- 
ing the acute phase of the disease; (4) prevention of late ef- 
fects, namely, those owing to chronic venous insufficiency of 
the affected limb. This paper is concerned solely with treat- 
ment of postpartum tlirombophlebitis which affects the lower 
extremities. It is probable tiat a certain amount of venous 
thrombosis of the uterine veins occurs coincidentally with nor- 
mal involution of the uterus and that it is of no clinical sig- 
nificance. In certain cases, particularly if puerperal sepsis and 
pelvic cellulitis are present, septic uterine thrombophlebitis 
extends to the internal iliac veins and is the source of pyemia 
or of infection disseminated throughout the body. In other 
cases, abnormally extensive thrombophlebitis involves the veins 
of the broad ligament, produces pelvic symptoms and can be 
recognized clinically. However, thrombophlebitis that involves 
uterine and internal iliac veins may be recognized only at 
necropsy. 


Prevention of postpartum thrombophlebitis of the lower 
extremities involves consideration of the factors responsible 
for it. Little progress in elucidating these factors has been 


made in the past thirty-five years. Theoretically, as in other 
types of thrombophlebitis, there are three factors, namely 
some local lesion of the intima of the vein, disturbance of the 
clotting mechanism of the blood and venous stasis It is pos 
sible that any one of these factors, if of sufficient degree can 
produce venous thrombosis but it is more probable that the 
condmon occurs only when all factors are present in combina- 
tion. There is statistical evidence that postpartum thrombo 
phlebitis occurs more commonly following difficult labor 
rcan section and instrumental delivery during which fhe ’ f • ' 
ven, may syffer abnormal trauma rrhich provides a fecus te 
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development of thrombosis. Postpartum thrombophlebitis is 
also more common when puerperal sepsis is or has been pres- 
ent and, in these cases, the locus may be produced by infection. 
Changes in the blood itself which might render it more con- 
ducive to tlirombosis have been suspected but this never has 
been proved. Thrombophlebitis of the veins of the leg and 
thigh may follow, after an interval, childbirth, surgical opera- 
tion and severe injury; whichever of these is the preceding 
condition, the pathologic process is the same. Two common 
denominators of these three conditions are loss of blood and 
injury of tissue; these often occur at a site considerably dis- 
tant from the affected vein. It seems fair to assume that in 
all three conditions some change occurs in the factors respon- 
sible for clotting of the blood. There also seems to be some 
increased tendency for thrombophlebitis to occur following 
severe postpartum hemorrhage as there is in other anemic 
states. The third factor, stasis, occurs following all deliveries 
as it does following surgical operations and severe injuries, in- 
asmuch as the patient must be kept in bed for a certain period 
of time in the puerperium. The degree of venous stasis that 
occurs is undoubtedly proportional to how quietly the patient 
lies in bed and to the length of time that the patient stays m 
bed; and thus, it is proportional to the severity of the labor, 
the degree of operative interference and the presence of ot er 
complications. Also, venous stasis is increased if varicose veins 
of the legs and thighs are present and if the patient is obese. 
It may be increased by lowering of the arterial blood pressure 
such as may occur following delivery in the presence of tox 
emia. These factors offer some suggestions as to which cases 
may be more liable to complication by thrombophlebitis. 

One difficulty which arises in consideration of any measure 
to prevent thrombophlebitis in the puerperium^ is that t ^ 
actual incidence is quite small. Of a consecutive series o 
5,724 deliveries at the Clinic, thrombophlebitis of the o^e 
extremities which was recognized clinically occurred m on 
twenty cases, an incidence of slightly less than 0.4 per cen 
In nine of these twenty cases of phlebitis only varices or 
short saphenous vein was involved; in eleven the _ 

iliac veins were involved, and so the incidence of true p 
masia alba dolens was only about 0.2 per cent. Thus, i a 
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preventive measures are instituted they would have to car 
ried out on 1,000 patients in order to prevent thrombophlebitis 
in four of them. This is an argument against adoption of any 
routine preventive measures the rationale of which is ques- 
tionable, or employment of which is difficult, expensive or 
unpleasant for the patient, or of such measures as may be 
capable of producing some untoward effect. Only three of the 
twenty cases in the series mentioned were associated with 
uncomplicated labor. Four occurred following cesarean sec- 
tion, two followdng postpartum hemorrhage, eight following low 
and midforceps deliveries, tw'o following breech delivery and 
one occurred following toxemia. Therefore, if one were to 
restrict application of measures for prevention of thrombo- 
phlebitis to patients w'ho have the complications mentioned, 
these measures would be carried out unnecessarily on a much 
smaller number of patients than if such a restriction were not 
applied. Theoretically, one may say that conservatism in 
employment of manipulation, forceps and cesarean section 
would prevent occurrence of a certain small number of cases of 
thrombophlebitis. However, there is probably more chance for 
occurrence of trauma to the pelvic veins in a long and difficult 
labor than there is in performing a simple procedure such as 
low forceps delivery. It goes without saying that use of proper 
aseptic technic during delivery is a factor in prevention of 
puerperal infection and will reduce the incidence of thrombo- 


phlebitis. The factor of venous stasis occurring in the puer- 
perium cannot be eliminated entirely but it can be reduced in 
many instances. It has been the policy at the Clinic for several 


years to have the patients move and exercise their legs as much 
as possible during their postpartum convalescence. This can 
be done without use of any complicated apparatus and un- 
doubtedly, it increases the rate of venous circulation, ’ 

Pulmonarj^ embolism is always a distressing event How 
ever, in the series of 5,724 deliveries pulmonary embolism 
occurred m only five cases and was fatal in only two of thes^ 
instances.* Also, tn lour of the five cases in which it ocmmd, 

• One ol these palienu was not delivered at TV,p it/ro 
lircnplu in on the third day follotving delivery nuerne 1“ ^ 
vclppcd; she died on the thirteenth day! four da!s f 
hecotne normal. ^ temperature had 
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including tlie two fatal ones, there was no clinical evidence of 
thrombophlebitis of the lower extremities at any time. In the 
fifth case, embolism occurred one day after development of 
thrombophlebitis of the short saphenous vein. In cases of 
postoperative thrombophlebitis there is clinical and pathologic 
evidence to show that pulmonary embolism occurs only very 
early after die formation of the thrombus and we assume that 
this is also true in cases of postpartum thrombophlebitis. The 
importance of these observations is that once the clinical pic- 
ture of thrombophlebitis of the leg or thigh has developed the 
risk of occurrence of pulmonary embolism is exceedingly small 
and is practically negligible after three days. Therefore, keep- 
ing such a patient in bed for an excessively long time and in- 
sisting on complete immobility of the leg in order to prevent 
loosening or fragmentation of the clot and migration of an 
embolus, in our opinion, is unnecessary and, furthermore, such 
forced and prolonged immobility favors occurrence of venous 
stasis and development of thrombosis in other veins. Also it 
may engender in the mind of the patient a fear complex of 
considerable magnitude and thus- may be the starting point 
of a definite psychoneurosis. There is no justification for tell- 
ing a padent who has thrombophlebitis diat embolism may 
occur. 

Treatment of thrombophlebitis in the acute stage involves 
consideration of the site and extent of the lesion. In seven of 
the twenty cases mentioned thrombophlebitis occurred only m 
a superficial varix. Such a lesion is of little clinical signifi- 
cance. Slight elevation of the affected limb and application 
of hot, wet packs to the region overlying the lesion usually will 
effect involution in from three to ten days. The same can be 
said of treatment of thrombophlebitis that involves the long or 
short saphenous veins, since phlebitis in either of these situ- 
ations rarely, if ever, is followed by development of chronic 
venous insufficiency. However, as in postoperative cases, 
thrombophlebitis of the short saphenous vein should be 
watched carefully because of its tendency to extend to t e 
femoral vein. Also, it is the type of thrombophlebitis V'’hic 
is most likely to be followed by pulmonary embolism at t e 
time extension occurs. . 

Treatment of thrombophlebitis of the popliteal, femora 
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and external iliac veins (the so-called phlegmasia 
involves consideration of otlier factors. It is beyond th^;“pe 
of this paper to enter into tlie controversy as to whether the 
swelling and the edema of the leg associated with femoral and 
iliac thrombophlebitis are tlie result of perivenous lymphatic 
obstruction or are the result of extensive venous obstruction. 
The objective manifestations of femoral or iliac postpartum 
thrombophlebitis do not differ from those of postoperative, 
postinfectious, or posttrauinatic thrombophlebitis in this par- 
ticular situation. The patient may have pain of variable sever- 
ity locally in the region of the involved vein and diffuselj' 
throughout the respective limb. Swelling of the leg, or both 
leg and thigh occurs rapidly. During the first few days the 
swelling is firm and brawmy and does not pit. The leg often 
has a mottled cyanotic appearance and the superficial veins 
are distended and prominent. After a few days the brawny 
consistency gives way to a definite edema particularly below 
the knee and the cyanosis gradually disappears. Tenderness 
is practically always present over the femoral vein in the groin, 
frequently along Hunter’s canal and usually in the popliteal 
space as well. The temperature may rise to 102° F. (38.9° C.). 
It is rarely higher than this and usually returns to normal 
within three or four days. A higher or more prolonged tem- 
perature should excite the suspicion that some other complica- 
tion is present. The most obvious cause of the swelling and 
diffuse pain is venous congestion; later congestive edema 
occurs owing to complete obstruction of a long segment of the 
main venous trunk. Distention of the vein by the thrombus 
and periphlebitis account for the presence of local pain and 
tenderness. The perivenous lymphatics may be obstructed but 
It is impossible to account for all the signs and symptoms on 
the basis of lymphatic obstruction alone. One must regard 
acute thrombophlebitis as a pathologic lesion which has a sud 
den onset, produces certain physiologic disturbances and then 
undergoes a greater or lesser degree of involution over a neriod 
of lime. It can result in a certain amount of nermanp^f ^ 
game damage. Part of the thrombus ulfimatpi^' 

.ep™., „„ U,e u^e .eslop 
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of reaction of the tissue of the individual to the lesion. Coin- 
cidentally, an increased load is thrown on the collateral and 
anastomosing veins to maintain the venous circulation of the 
affected limb. These collateral veins can become enlarged and 
fairly efficient. Efforts of therapy, therefore, during the acute 
stage must provide: (1) all possible aids to the venous circu- 
lation through the collateral veins; (2) aids to hasten normal 
involution of the lesion; (3) means for prevention of extension 
of thrombosis into other veins; (4) means for prevention of 
fear on the part of the patient. In our experience, as much 
can be accomplished by simple procedures as by complex 
methods. The affected limb should be elevated so that it forms 
an angle of at least 30 degrees with the horizontal. Adequate, 
hot, wet packs should be applied from the ankle to the groin. 
The technic which we have used is as follows: The skin is 
covered with a thin layer of petrolatum in order to prevent 
maceration. Over this is wrapped a thin layer of gauze. Then 
portions of blanket material which have been soaked in hot 
water and wrung out are wrapped around the leg loosely. The 
entire pack is surrounded by a rubber sheet and hot water 
bottles are placed on the outside surface of the rubber sheet in 
order to conserve the heat. A new pack should be applied 
every hour if necessary to keep it hot. Care must be taken 
not to have the pack hot enough to burn the skin. 

Sedatives may be necessary for control of pain during the 
first or second day, but rarely after this. We can see no jus- 
tification for use of cold packs at any time, inasmuch as appli- 
cation of cold produces vasoconstriction and more venous stasis 
than already exists; therefore, it favors extension of thrombosis 
to other veins and retards normal involution of the lesion. Use 
of dry heat has not been as successful as use of hot wet packs, 
although the reasons for this are not clear. A congested skin 
with retarded circulation is burned easily and is burned more 
easily by dry heat derived from electric bulbs, hot-water 
bottles or hot pads than by moist heat derived from hot wet 
packs. Rest in bed, elevation of the affected limb and app i- 
cation of hot wet packs are continued until swelling and edema 
have disappeared from the leg, until the temperature has been 
normal for at least four days and until tenderness along t e 
affected veins has disappeared completely. Usually treatment 
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for ten to sixteen days is required to accomplish these 
tives; at the end of this time the patient is allowed out of bed. 
We see no justification for keeping patients in bed for ong 
periods of time, inasmuch as this does not tend to prevent 
pulmonary embolism, does not prevent development of chronic 
venous insufficiency and tends to focus the attention of tlie 
patient on the disability. Other procedures such as use of 
leeches, roentgen therapy, surgical enlargement of the femoral 
ring and splitting of the vascular sheath have been advocated 
for treatment of severe degrees of femoral and iliac thrombo- 
phlebitis, but there are serious objections to all these proce- 
dures. It has not been shown that they are superior in any 
way to the simple methods of treatment by elevation of the 
affected limb and application of hot packs. 

One of the most important aspects of treatment of post- 
partum thrombophlebitis is that of management after Uie pa- 
tient has been allowed out of bed. This is also the phase of 
treatment which, most likely, is neglected. During the latter 
days of the acute phase of the disease when the patient is yet 
confined to bed and the affected limb is elevated, the return 
circulation is adequate for this position but when the patient 
stands there is added to the residual partial obstruction of the 
femoral or iliac vein the factor of gravity. During the few 
ensuing weeks vmless the proper measures are taken there is 
tremendous increase of the orthostatic venous pressure witli 
resultant strain on the entire venous tree, development of 
edema and, sometimes, irreparable damage to the local venous 


system. If this condition is allowed to go on, secondary varices 
may appear and a chronic swelling of the leg may develop; 
also, secondary chronic lymphedema, indurated cellulitis ec- 
zema and ulceration may develop; in other words, all the dis- 
abling complications of chronic venous insufficiency of the 
affected limb can occur. These complications of venous insuf- 
ficiency occur notoriously in the region of the ankle and in 
the lower half of the leg._ They practically never occur above 
the level of the knee or m the thigh, although slight swellinc 
of this region can occur. The method by which chrnmV ^ 
insufficiency of the limb may be prevented is bv , • 

alcly ol an adequate sup,irth.e eiS 'V. ““ “““‘'i- 

stocking. Inasmuch as seconda^t complications «curringto 
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the thigh are not to be feared, it is not necessary that the sup- 
port extend above the knee. Furthermore, it is difficult, if not 
impossible, to apply a comfortable and efficient elastic support 
around and above the knee. Following femoral or iliac throm- 
bophlebitis use of a heavy supportive bandage or stocking is 
necessary and the patient should begin to wear it when allowed 
out of bed for the first time. Heavy elastic stockings, if made 
to measure, may fit well. Measurements should be taken 
when the leg is free of edema. The disadvantages of elastic 
stockings are that they do not always fit well, cannot be re- 
adjusted once they are made, are relatively expensive and do 
not give adequate support after two or three months of use. 
Cloth mesh bandages are rarely adequate. The most efficient 
bandage is one made of pure solid gum rubber three inches 
wide and five yards long. Such a bandage should be applied 
over a white cotton stocking and care should be taken that 
the shoe overlaps completely the bandage around the heel and 
over the dorsum of the foot. The advantages of such a ban- 
dage are that it will control the swelling and will support the 
veins even after the most severe type of thrombophlebitis has 
occurred, that it can be applied snugly and can be adjusted 
for comfort; tliat it is relatively inexpensive and lasts a long 
time. The patient should be instructed regarding application 
of the bandage ; it should be applied when the patient first gets 
up, should be worn continuously except when the patient is m 
bed at night, and should be removed and applied at noon and 
at 6:00 p. M. After three months the bandage or stocking 
may be left off half a day, later for a full day if no swelling 
occurs; but if some swelling does appear, use of the bandage 
should be continued until this no longer happens. It is rarely 
necessary for the patient to wear the bandage more than a 
year and usually not more than six months, if it is apph^ 
before any orthostatic edema has had a chance to develop- 
During the first few weeks, after the patient has been allowe 
out of bed, she should sleep \vith her legs elevated on one or 
two pillows; also, it is advisable for her to perform the so- 
called elevation exercises, namely, lying on the back, raisin^ 
the feet in the air and going ' through the motions of riding a 
bicycle during alternate minutes for a period of fifteen or 
twenty minutes, twice a day. In our experience, wffien t ns 
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regimen is followed, the signs and s3Tnptoms of chronic venous 
insufficiencjf of the limb can be prevented even if the most 
severe, extensive tj^ie of postpartum iliac thrombophlebitis has 
occurred. For those cases of chronic venous insufficienc}- of 
the limb which are seen for the first time some \mars after the 
acute stage of thrombophlebitis occurred, treatment is the same 
as for chronic venous insufficiencj’^ from an\^ other cause. 
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THE TREATMENT OF THE NONCONVTJLSIVE TOXEMIAS 
OF LATE PREGNANCY 

Arthur B. Hunt 


The term “nonconvulsive toxemia of late pregnancy” has 
been used variously to denote the follov?ing conditions'. (1) 
pre’eclampsia, or acute hypertensive toxemia, which occurs in 
the last weeks of gestation, and may progress to eclamptic 
convulsions; (2) those forms of hypertensive vascular disease 
or chronic nephritis which are devoid of the threat of eclamptic 
convulsions unless preeclampsia occurs, and (3) all toxemias 
of late pregnancy which are not complicated by the true con- 
vulsions, coma or pathologic findings typical of eclampsia. To 
avoid confusion in this paper the last meaning of the term rvill 
be used, that is, the term will be used to include all the tox- 
emias of the latter half of gestation except eclampsia. 

Without attempting to present a classification, the follow- 
ing noncon\ailsive toxemias of late pregnancy may be listed: 
(1) chronic hypertensive vascular disease; (2) chronic diffuse 
glomerulonephritis; (3) preeclampsia; (4) the uncommon 
toxemias, and (5) unclassified toxemias. 


CHRONIC HYPERTENSIVE VASCULAR DISEASE AND CHRONIC 
GLOMERULONEPHRITIS COIVIPLICATING PREGNANCY 


The differential diagnosis of these two conditions in their 
early phases"-® is difficult, but it is not necessary to separate 
these two entities in order to administer proper treatment-. 

Much individual judgment is required in treating these con- 
ditions. Three general guides to treatment, however are avail 
able, namely: (1) the severity of the process, (2) the rate of 
progress, and (3) the time in gestation at which the toxemia 

nnnonrc 


In cases in which Ae condition is mild the values for th( 
svmoLc a»d d,aslol,c blood pressures do not exceed m 
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and 104 mm. of mercury respectively, the edema is not marked, 
the urea clearance is normal and no appreciable changes are 


present in tlie ocular fundi. In such cases the pregnancy may 
be allowed to proceed. Ambulatory treatment should be used. 
The patient should receive plenty of rest and mild sedation 
should be employed. The diet should contain very little salt 
and should provide about 2,000 calories daily. The daily diet 
should contain 50 gm. of protein. The outlook for the fetus 
is rather good and the mother runs hardly any more risk than 
do otlier gravid women except that she may be left months 


after delivery with a varydng degree of chronic hypertensive 
vascular disease. Therefore, it is advisable that at least 
eighteen montlis elapse before another pregnancy is allowed to 
occur, and even tlien tlie patient should not be allowed to be- 
come pregnant until a thorough examination of the vascular 
and renal systems, including such procedures as urinalysis, ex- 
amination of the ocular fundi, estimation of the blood pressure, 
quantitative chemical analysis of the blood and deterrnination 
of renal function, indicates tliat it is safe. If the patient has 
several children and if such an examination reveals the pres- 
ence of a definite vascular or renal disease, contraception 


should be advised, but if the disease is severe and contracep 
tion seems impractical, the patient or her husband shoul e 


sterilized. 

In some cases of pregnancy chronic vascular^ disease o 
chronic nephritis is present at the time of conception and t e 
symptoms become severe early in gestation. Progression, as 
evidenced by severity of symptoms and changes in physica 
and laboratory findings, is usual. If hypertension is the on y 
manifestation of the disease, the maternal and fetal outloo i^ 
better than it would be if other signs and symptoms were pres 
ent, but if the value for the systolic blood pressure 
near 200 mm. of mercury this is not likely to be so. 
such signs as increasing albuminuria, urinary casts, fixe sp 
cific gravity of die urine, edema or more than mild 
of the retinal arterioles are present, abortion or induction 
premature labor should be advised, as the chance of 
of the fetus is very poor and ultimate maternal^ risk is gr <■ 
In rare cases in which children are greatly desired, 
temporize for a short time, especially if the period of via i 
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is near at hand. If evidence of fixed renal retention is present, 
termination of pregnancy is almost obligatory. , ^ . ‘j 

in n-hich the symptoms are severe it is the duty of the ph sician 
to explain the fetal and maternal risks both . 

remote, to the patient and her husband. hen the> 
gently accept die situation, one cannot deny them some voice 

in making a decision. , . i 

i\Iany follow-up studies recently have demonstrated the 
gravity of vascular or renal injury following all toxemias ot 
pregnancy, including eclampsia and prolonged preeclampsia. 
According to Stander, in cases in which chronic glomerular 
nephritis or arteriosclerotic nephritis complicates pregnancy, 
the average mortality rate is 40 per cent within ten years after 
the disease is recognized. Mengert made a follow-up study in 
forty-five cases in which pregnancy was complicated by ne- 
phritis or essential hypertension. This study was made two 
and a half years after pregnancy. He found that the yearly 
mortality rate in these cases was 7.1 per cent. This is about 
twice as great as the yearly mortality rate of nephritis among 
women of the childbearing age who do not become pregnant, 
and it is eighteen times as great as the yearly death rale for 
women in New York City who are of childbearing age. 

Even in the mild forms of toxemia the incidence of residual 
vascular injury has been found to be high. In 1926, Slander 
and Peckham recommended that the term “low reserve kidney” 
be used to designate mild toxemia which is easy to control and 
does not leave any residual injury. Peckham and Stout re- 
cently reported the results of a prolonged follow-up study of 
suxty-three cases in which a diagnosis of mild toxemia was well 
established during pregnancy. Subsequent vascular or renal 
involvement occurred in about 50 per cent of these cases al- 
though nearly all of the patients were normal in the puer- 
penum. Herrick, Tillman and Grebenc noted similar findings 
m approximately a third of 188 cases of mild toxemia of nreS 
nancy, which have been classified as nenhritit; alh • ^ 

propane,, recureont to« or 

chronic hiT^erlension or chronic nephritis ^ 
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subsequent morbidity and mortality. Their results and the 
recent advances in our knowledge of the toxemias of pregnancy 
explain the necessity for the radical treatment which such 
obstetricians as Stander, Peckham, Dieckmann,^ Williams, and 
jMengert recently have recommended in cases of severe toxemia 
of pregnancy. It, tlierefore, is evident that examination of the 
patient for a prolonged period after the termination of preg- 
nancy is an important part of the treatment of toxemia. 

When the toxemia is so well established that interruption of 
pregnancy is indicated before viability, sterilization is desirable. 
Abdominal hysterectomy and salpingectomy seem preferable 
to the prolonged labor which follows mechanical induction of 
labor by such devices as a Voorhees bag. If the latter method 
is used, some sterilizing procedure should be employed in the 
puerperium. If the pregnancy is near full term, rupture of 
the membranes often produces satisfactory results. In many 
of the cases of severe toxemia the patients are elderly multip- 
aras. In mild toxemia, spontaneous delivery may be awaited 
if the pregnancy is near full term. In cases in which the pa- 
tient is approaching the menopause she may be sterilized with 
roentgen rays following delivery. Porro-Cesarean section also 
has a field of application, especially in cases in which leiomy- 
omas are present in the uterus. If the husband is well ad- 
vanced in age and there is small likelihood that he will remarry, 
vasectomy is an ideal procedure to prevent the wife from be- 
coming pregnant again. However, at the Clinic we have found 


that few husbands care to submit to this procedure. . 

Medical treatment, which consists of rest, administration 
of sedatives, and a diet that is free of salt and contains only 
a small amount of protein (low protein diet), is helpful but 


not very effective in arresting the progress of the toxemia- 
Conservative termination of pregnancy and avoidance of repe- 
tition of the risk of gestation often are necessary. As Herrick 
and his associates have stated, once the definite diagnosis o 
chronic nephritis can be made, the safe reproductivity of the 
patient is at an end. In cases of chronic hypertensive vascular 
disease this is not always so; in fact, patients who have mi 
degrees of the disease very often go through pregnancy wit 
little trouble. If the respective values for the systolic an 
diastolic blood pressures do not exceed 170 mm. and 110 mm. 
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of mercury, if flie grade of albuminuria is not greater than 2, 
if the renal function is normal, and if the changes in the retinaj 
are not severe or advancing, pregnancy may be continued, in 
these moderately severe chronic cases induction of labor at 
about the tliirty-eighth week of gestation is often indicated tor 
the sake of tlie fetus. However, if severe albuminuria, increas- 
ing sclerosis or spasm of the retinal arterioles, decreased urm- 
arjf output and severe subjective symptoms such as headache, 
epigastric pain or visual disturbances develop, the pregnancy 
should be terminated. 

On the other hand, as Mussey has pointed out, a past his- 
torj' of hypertension and albuminuria, associated perhaps with 
premature labor, is not definite evidence of chronic nephritis, 
and in some of these cases careful examination will reveal ade- 
quate arterial and renal function, so that the pregnancj' may 
be allowed to proceed. Likewise, a history of acute nephritis 
or nephrosis \vith recovery may not mean the patient cannot 
well tolerate a pregnancy. 

In a description of the treatment of chronic hypertensive 
vascular disease and chronic nephritis associated with preg- 
nancy, there are three complications that require special con- 
sideration. These are abruptio placentae, postpartum vascular 
collapse, and cerebral vascular accidents and coma. 

Abruptio placentae. There is more than a casual associa- 
tion between premature separation of the placenta and these 
toxemias. When this complication occurs, cesarean section is 
indicated only in some cases, depending on parity and the degree 
of separation of the placenta, or in cases in which the fetal 
indication is of paramount importance. In other cases, rupture 
of the membranes, application of an abdominal binder, and 
possibly the administration of small doses of pitocin (an aque- 
ous solution containing the oxytocic principle of the posterior 
lobe of the pituitary body) usually prove effective. If labor is 
well advanced, version and extraction or forceps deliverv is 
often possible. In event of a paralyzed (Couvelaire) uterus 
and postpartum hemorrhage, uterine tamponade, massive trans- 
fusions and even hysterectomy may be necessary 

... f... uvcve The Wood therTta 
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be watched closely. The accident is rare, but it is grave unless 
prompt treatment is employed. Schwarz, and Adair, Hunt, 
and Arnell have described this condition. The latter authors 
have outlined an effective treatment that consists of intrave- 
nous administration of a h3T3ertonic solution of dextrose 
(500 c.c. of a 20 per cent solution or 300 c.c. of a 30 per cent 
solution) and tlie administration of % grain (0.024 gm.) of 
ephedrine by h 3 rpodermic administration. Administration of 
dextrose and ephedrine should be repeated as necessary to 
maintain the blood pressure at a sufficient level to avoid a 
partial anemia. 

Cerebral vascular accidents and coma. In cases in which 
either of these complications occurs, dehydration by such meas- 
ures as intravenous administration of a hypertonic solution of 
dextrose is worthy of trial. Induction of labor or attempts at 
delivery should await improvement where possible. 


PREECLAMPSIA 

Prophylaxis. — The early detection and successful^ treat- 
ment of preeclampsia has been one of the essential aims of 
prenatal care. The results of this care in avoiding eclampsia 
nearly to the point of elimination have been brilliant. Reports 
of various obstetricians have been cited by Mussey and Ran- 
dall and many others. Although eclampsia may intervene in 
spite of prenatal care, it usually is mild and the prognosis is 
good except in the rare cases in which it is fulminating in typo 
and the patient lives only a few hours. 

Active treatment. — In cases in which early signs of tox- 
emia, such as mild hypertension (systolic and diastolic pres- 
sures greater than 130 mm. and 90 mm. of mercury respec 
tively), slight albuminuria, sudden gain of weight, or edema, 
occur in the last trimester of pregnancy, the patients shou 
receive close prenatal observation. Such signs are designate 
as “incipient toxemia.” If these findings consistently are note 
at repeated prenatal visits, or if they become somewhat 
vated, ambulatory treatment for mild preeclamptics should^ e 
instituted. This treatment includes; (1) the administration 
of sedatives, such as ^ to % grain (0.032 to 0.05 Srr>-) ° 
phenobarbital sodium, or % grain (0.05 gm.) of pentobar i a 
sodium three times daily; (2) the use of a salt-poor diet a 
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contains not more tlian 50 gm. of protein for Uventy-four 
hours; (3) tire occasional administration of mild saline laxa 
tives, such as magnesium sulfate, and (4) frequent daily rest 

periods. . . , 

If the preeclampsia continues to increase in seventy hos- 
pitalization should be advised. 

The indication for hospitalization is the occurrence of one 
or more of the following signs or symptoms: (1) hypertension, 
that is, if the value for tlie systolic blood pressure varies be- 
tween 150 mm. and 160 mm. of mercury or exceeds the latter 
figure and if the value for the diastolic pressure varies between 
100 mm. and 110 mm. of mercury or exceeds 110 mm.; (2) 
.albuminuria of grade 2 or higher (more than 20 gm. of albu- 
min per liter of urine) ; (3) definite suppression of the daily 
output of urine; (4) marked edema; (S) progressive changes 
in the retinae; (6) definite subjective symptoms such as head- 
ache, nervous irritability, blurring of vision and epigastric pain. 

After the patient has entered the hospital tlie following 
nontherapeutic measures will serve to govern the intensity of 
the treatment: (1) an accurate record of the fluid intake and 
urinary output; (2) frequent ophthalmoscopic examination of 
the retinae; (3) daily estimation of the blood pressure and 
daily urinalysis, and (4) quantitative chemical analysis of the 
blood. 

The following principles may be employed in the treatment 
of preeclampsia: (1) administration of sedatives to allay 
generalized vascular spasm; (2) promotion of diuresis; (3) 
prevention or treatment of acidosis; (4) increasing the volume 
of blood; (5) protection of the liver; (6) attempts at rational 
endocrine therapy, and (7) termmation of pregnancy. 

At the Clinic w^e administer phenobarbital or pentobarbital 
sodium in daily doses of lYz to 6 grains (0.097 to 0 4 gm ) 
or more, as a sedative. If vomiting occurs, 2 grains (0.13 gm') 
ot phenobarbital sodium is administered subcutaneously evei^v 
ix to eight hours. If eclampsia seems imminent grain 
(0.016 gm.) of morphine is given when the natiVni ^ 

We do not use chloral hydrate becausrof 

injury ol the liver. tte possibility of 

To proniou diuresis, to protect the liver and to a 
acdosis and increase blood volume, dextrose ^faltaiS 
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intravenously; 500 c.c. of a 20 per cent solution usually is 
administered. This is not harmful when administered in mod- 
erate amounts. Higher concentrations or smaller volumes are 
used if oliguria is present (300 c.c. of a 30 per cent solution or 
50 to 100 c.c. of a 50 per cent solution). The dextrose is given 
from one to three or four times a day, depending on urinary 
output, blood pressure and subjective symptoms. An output 
of at least 600 c.c. of urine in twenty-four hours is desirable. 
Deep intramuscular injections of magnesium sulfate (20 c.c. 
of a 10 per cent solution) are often used as adjunct therapy in 
cases in which the toxemia is severe. The intravenous method 
of administration of magnesium sulfate has not been used com- 
monly at the Clinic, but McNeile, and Rucker report excellent 
results vsdth it. If edema is marked but there is no appreciab e 
acidosis, potassium chlorate or ammonium nitrate in doses o 
7^2 grains (0.5 gm.) in enteric-coated capsules, twelve times 
a day for two or three days is administered.^ This method 
apparently produces satisfactory diuresis. Dieckmann as 
shown that the volume of blood is decreased in severe pre 
eclampsia and eclampsia. Some obstetricians prefer to use 
saccharose ratlier than dextrose for intravenous administra ion 
in cases of preeclampsia. At the Clinic, we continue to use 
dextrose as the liver needs to utilize it and it usually can e 
administered as often as necessary. Venesection is ’ 

as it decreases the volume of the blood. It is also undesira 
as the patients often have a secondary anemia. 

Termination of pregnancy is the only treatment tha 
aimed at the cause of the disease, which is the secundines, a 
cording to our latest knowledge. If medical treatmen n 
labor should be induced. Failure of medical treatment is m 
cated by the following developments: (1) a 1 :. 

in the blood pressure, especially if the value for the 
pressure exceeds 110 mm. of mercury; (2) a urinary 
which cannot be made to exceed 500 c.c. in twenty-four o 
(3) increasing arteriolar changes which result in 
detachment of the retina; (4) an increase in the grade o 
minuria, casts, hematuria or edema; (5) severe su j ^ 
symptoms, and (6) prolongation of the toxemia unti p 
nent vascular or renal injury is likely to occur (ten 
days, depending on the severity of the toxemia). 
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At the Clinic, we prefer to rupture the membranes in case= 
in which mechanical induction of labor is indicated. ns pro 
cedure, which is followed by release of amniotic fluid, may 
have some therapeutic value. In cases in which it_ cannot be 
employed a bag may be used. Cesarean section is reserved 
almost exclusively for obstetric indications such as bony dys- 
tocia; some obstetricians consider the presence of a long, unef- 
faced cer\'ix, especially among elderly primiparous women, an 
indication for this procedure. Cesarean section when unnec- 
essarily employed in cases of toxemia raises the maternal risk 
in subsequent pregnancies. Elaborate treatment or equipment 
need not be required for effective therapy of preeclampsia. 
•Good results may be secured with the common sedatives, mor- 
phine and pentobarbital sodium, and intravenous admin- 
istration of dextrose and rupture of the membranes. Every 
practitioner has the equipment for this treatment, except per- 
haps the apparatus for the intravenous administration of large 
amounts of fluid. Several reliable commercial preparations of 
dextrose and equipment for the administration are on the mar- 
ket. If such equipment is not readily at hand, slow intrave- 
nous injections of magnesium sulfate, one to three times a day 
(20 c.c. of 10 per cent solution with a 20 c.c. syringe) can be 
substituted. McNeile has administered it hourly for six doses. 


ECLAMPSIA 

Preeclampsia and eclampsia are one and the same disease; 
they are differentiated only by their severity, as evidenced by 
convulsions, coma or typical pathologic findings. The treat- 
ment of eclampsia is similar but more intensive than the treat- 
ment of preeclampsia, but it will not be described in this paper. 
Those interested in this subject are referred to such recent 
excellent outlines of treatment as those by Dieckmann ® 
Rucker, and The American Committee on Maternal Welfare 


RARE NONCONV UlSIVE TOXEMIAS OF PREGNANCY 

These losemias consist of acute yellow atrophy of the liver 
contcal neciosts of the kidneys, lipoid nephrosis and am, 
nephritis complicating pregnancy. Slander anri a “ 
Cadden considered the first of these Si« Any “ f 
woman complaining of vomiting, headache or'vertigo shonU S 
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hospitalized for confirmatory laboratory tests for acute yellow 
atrophy of the liver. Intravenous administration of rather 
large amounts of a solution of dextrose is the chief therapeutic 
procedure. Gibberd discussed cortical necrosis of the kidneys; 
he advised diuresis which will not be harmful to the renal 
parenchyma. Acute nephritis or lipoid nephrosis complicating 
late pregnancy often cannot be distinguished from the more 
common toxemias. The diagnosis and therapy for these two 
conditions have been described by Dieckmann® and also by 
Wegner. 

NONCLASSIFIED TOXEMIAS 

Nonclassified toxemias of pregnancy are best treated as 
mild or severe preeclampsia in order to guard against the 
danger of eclampsia. 
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GUMtL^TIVE INDEX 


Abdominal migraine, Jan., 140 ' 

pain, acute, diagnostic significance, 
July, SS4-, 1031 
treatment, July, S90 
paracentesis, collapse following, 
July, 976 

Abducens nen’e, examination. May, 

557 

Abruptio placentae, Jttly, 1219 
treatment in home, Jan., 208 
Abscess of liver, amebic, pulmonarj' 
disease secondary’ to, Jan., 27 
of lung, tuberculosis and, differen- 
tiation, May, 708 
of spinal cord, July, 1122 
Accoucheur’s hand, July, 1005 
Acid-base changes of body, Jan., 226 
Acidosis, Jan., 223 
diabetic, July, 979 
Acrocyanosis, March, 467 
Acrodynia, May, 631 
Addisonian crisis, July, 993 
Adenoma of adrenal cortex in women, 
March, 511 

of pltuitar>', basophilic, Jan., 166 
Adiposis dolorosa, Joii., 171 
Adiposogenital dystrophy in women, 
March, 515 

Adolescent endocrine disturbances, 
diagnosis and treatment. May, 805 
Adrenal cortical adenomata or hyper 
plasia in women, March, 511 
insufficiency, acute, July, 993 
obesity, Jan., 172 

Alcohol, psychoses due to, March, 540 
Alcoholic coma. May, 619 
polyneuritis. May, 627 
Alkali excess and deficit, Jan., 226, 229 
therapy in peptic ulcer, alkalosis 
from, Jan., 223 
Alkalosis, Jan., 223 
Allergic bronchitis, March, 319 
derniatoscs, differential characteris 
tics, .\farch, 378, 395 
manifestations of insulin injections 
.'Jay, 724 

Allergv-, anemia due to, July, 912 

(actor in gaslro-intestinal dis 
turbanccs, March, 297 
in general medicine, ^farch, 267 
in headache, March, 325 
in otolaryngology, March, 281 


Allergy', cutaneous, March, 334 

local hypersensitivity of, March, 
371 

defined, March, 267 
elimination tests, March, 278 
food, abdominal pain in, July', 1037 
gastro-intestinal, March, _291, 412 
history' taking, March, 212 
in atopic dermatitis, March, 333 
in bronchial asthma, March, 351 _ 
in contact dermatitis, March, 371, 
373 

in hay fever, March, 359 
investigation of patient, March, 271 
laboratory tests, March, 275 
nasal, March, 281_ 
ocular manifestations, March, 287 
ophthalmic and nasal tests, March, 
278 

passive transfer test, March, 278 
physical examination, March, 275 
predisposing factors, March, 269 
skin tests, Mar'ch, 276 
special examinations, March, 279 
sy'mposium on, March, 265 
Amebiasis, pulmonary disease secon- 
dary to, Jon., 27 
roentgen findings, March, 444 
Amebic dysentery, treatment, Jiffy, 
1082 

Amyotrophic lateral sclerosis, July, 
1126 

Anemia, aplastic, acute, July, 921 
due to blood loss, July, 907 
hemoly'tic, July, 910, 913 
Lederer’s, July, 913 
pernicious, July, 922 
in diabetes, protamine zinc in- 
sulin in. May, 729 
sickle cell, July, 916 
^" 9 ^( 37 '^^’ arising in, July, 


m. 


Aneury'sm, aortic, pain in, March, ill 
-Anpna pectoris, abdominal pain ‘ 
July, 1033 
Ankle jerk. May, 560 
Anorexia nervosa in women, March, 

Anosmia, May, 557 

-Anuria, postoperative, July, 949 

Anh traumatic. May 654 

-Aphasia, AJoy, 563 03 -i 
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Apiol paralysis, July, 1124 
Aplastic anemia, acute, July, 921 
Apoplexy of spinal cord, July, 1127 
Appendicitis, acute, dilTcrentiatcd 
from pneumonia, Jan., 52 
differential diagnosis, abdominal 
pain in, July, 1037 

Appendix, disease of, dyspepsia due 
to, March, 428 

Arterial embolism, March, 466 

occlusion, peripheral, sudden, July. 
943 

Arteriosclerosis, cerebral vascular ac- 
cidents in, diagnosis, March, 479 
diabetic, July, 1190 
Arteriosclerotic gangrene, March, 466 
Arthritis, gonococcal. May, 839 
of spine, dyspepsia in, March, 415 
precordial pain in, March, 477 
postdysenteric. May, 849 
postenterica. May, 849 
pyogenic, acute, May, 849 
Artificial feeding of newborn, May, 
824 

respiration, Schaefer method, July, 
1026 

Ascites, diagnosis of conditions asso- 
ciated with, July, 1165 
Asthenia, neurocirculatory, cardiac 
functional tests in. May, 780 
precordial pain in, March, 474 
Asthma, bronchial, causes and treat- 
ment, March, 351 
Ataxia, tests for. May, 564 
Atelectasis, obstruction, diagnosis. 
May, 705 

Atlo-axoid dislocation, spontaneous, 
July, 1120 

Atopic dermatitis, March, 333; May, 
795 

differential diagnosis, March, 378, 
396 

Atrophies, subcutaneous fat, due to 
regular and protamine insulin. May, 
721 

Auditory nerve, examination. May, 
558 

Aural vertigo. May, 695 
Avitaminosis, paralj'sis of, March, 504 


Babinski reflex. May, 560 
Baby talk. May, 60S 
Bacillary dysentery, practical prob- 
lems, July, 1081 

Back pain in gastro-intestinal disease. 
May, 749 

Bacteremia, gonococcus. May, 844 
Barre test. May, 561 
Basal metabolism, abnormal, in adol- 
escents, May, 812 


Basophilic adenoma of pituitar>’, Jan., 
166 

Basophilism, pituitary, Jan., 165, 166 
in women, March, 513 
Baths in infantile eczema. May, 803 
Bell’s palsy, March, 506 
Benzedrine in narcolepsy, as possible 
cause of paranoid psychosis, jl/ay, 637 
Beriberi, polyneuritis in. May, 631 
Biceps jerk, hJay, 560 
Biliary disease, dyspepsia in, March, 
All 

Bladder, cord, July, 960 
infections of, Jan., 191 
Blepharitis, allergic, March, 287 
Blood dyscrasias, emergencies arising 
in, July, 907 

laboratory findings in adolescent 
endocrine disturbances. May, 813, 
814 

loss, anemia due to, emergency as- 
pects, July, 907 

pressure, abnormal, in adolescents, 
May, 813 

transfusion. See Transfusion. 
Boric acid bath in eczema, Mny, 803 
Bouillon filtrate, gonococcus, in gonor- 
rhea, Jan., 181 
Bowel distress, Jan., 140 

functional, /cK., 139 . 

Brachial plexus paralysis, March, aus 
Brain, vascular lesions, diagnosis__ana 
treatment. May, 5// 
in arteriosclerosis, Marc/i, 

479 

Breast feeding of newborn, 37fly, 821 
Bronchial asthma, causes and trea 
ment, March, 351 . 

Bronchiectasis, tuberculosis ana, 
ferentiation. May, 705 
Bronchitis, allergic, March, 3U 
amebic, Jan., 27 
Bronchophony, whispered, m P 
monia, Jan., 46 .-..tpA 

Bronchopneumonia differenti 

from lobar type, Jan., 51 . 

Bronchus, carcinoma of, prin* )' 
Jan., 123 .-.t . 

tumor of, tuberculosis and, 

entiation. May, 704 ..j 

Brown-Sequard syndrome, 

Brucella abortus vaccine, Jan., co- 
dermatitis, March, 401 
Brucellin, Jan., 253 
Brucellosis. See Undulant Jne . 
Buerger’s disease, March, 46J 
Bullowa’s nasal catheter for g 
oxygen, Jan., 94 , , 

Burgess open type oxj’gen ten , 


93 


Burns, electrical, July, 1024, 
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Cachexia, • pituitar)’, m women, 
March, 512 ! 

Cane cutter’s cramps, July, 1011 
Canker sores, allergic factors, March, 
309,310 

Carbon dioxide inhalations in pneu- 
monia, Jan., 87 c • 7 

Carbonic acid excess and deficit, Jan., 
226 

Carbuncle in diabetes, July, 1194 
Carcinoma of colon, practical prob- 
lems, July, 1073_ 

roentgen examination, March, 437 
Carcinoma of jejunum, roentgen 
study, July, 1064, 1065 
of lung, primarA’, Jan., 123 

physical examination and 
symptoms, Jan., 134 
of stomach, chronic dyspepsia of, 
March, 426 

hematemesis in, ^lay, 737 
Cardiac decompensation, coma due to, 
3fay, 620 

diagnosis and treatment. May, 
853 

emergencies, July, 895 __ 
functional tests. May, 773 
insufficiency, early, recognition of, 
July, 1129 
Cardiovascular disease, dvspepsia in, 
March, 413, 429 

Cataract, allergic factor, March, 292 
juvenile, in atopic dermatitis, 
.March, 341 

Catarrh, spring, March, 289 
Cathartic colitis, Jan., 139 
Cerebral embolism. May, 582; July, 
938 

hemorrhage, M^ay, 583 
thrombosis. May, 583; July, 938 
\ascular accidents, diagnosis and 
treatment, il/ay, 577 
in arteriosclerosis, diagnosis 
and treatment, March, 479 
lesions, coma in, ^fay, 619 
Cen icilis, May, 761 
Chaddock maneuver. May, 560 
Chalazia, recurring, March, 288 
Chancroid, May, 764 


Colitis, functional, chronic, Jan., 140 
gravis, July, 1089 
mucous, Jan., 139; Juh\ lOol 
back pain in. May, 758 
spastic, Jan., 139 

ulcerative, allergic factor, March, 
304 

hepatic insufficiency associated 
with, July, 1089 

roentgen examination, March, 443 
treatment, July, 1083 
Collapse following paracentesis, July, 
976 

Colon, carcinoma of, .Ifarc/i, 437_ 
practical problems, July, 1073 
diseases of, practical problems, Jul\, 
1073 

diverticulosis of, March, 435 
functional disturbance of, Jan., 140 
irritable, Jan., 140; March, 434 
dyspepsia due to, March, 430 
polyps of, March, 444 
roentgen examination, March, 433 
in anomalies, March, 433 

functional lesions, March, 


434 

in organic lesions, March, 435 
technic, March, 446 
sarcoma of, March, 439 
tuberculosis of, March, 440 
Colostomy, care after, July, 1078 
Coma, May, 617 
causes. May, 617 

diabetic, diagnosis and treatment, 
July, 919, 

insulin reaction and, differentia- 
tion, July, 992 
diagnosis, May, 618 

helpful points in history'. May, 
621 

physical changes helpful in. May, 

622 

examination of patient in. May, 565 
proper handling of. May, 624 
Complement fixation test in gonor- 
rhea, Jan., 188; May, 847 
Compression of spinal cord, July, 1113 
Conjunctivitis, allergic, March, 288 


, , vernal, March, 288 

tr3Tuy’'634 | Constipation, indigestion due to, July, 

practical problems, July, 1085 
Constitutionally inadequate person 
indigestion in, July, 1054 
Contact dermatitis, March, 371. See 
also Dermatitis, contact. 

" ith^ phy’sical agents, emergencies 
arising from, July, 1009 
Coni'ersion hysteria. May, 591 
Convulsions, epileptic, coma after. 
May, 619 ' 


t hcmicals, anemia due to, July, 911 
Childbirth. Sec Labor. 

('horiorctinitis, allergic, March, 293 
t hvostek's sign, July, 1006 
Cirrhosc cardiaque, July, 1172 
' I'ld, common, differentiated from 
hay (ever, March, 362 
^nsnivity to, July, 1018 
t "he. renal, July, 064 
t ohu-, cathartic, Jan., 139 
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Convulsive syncope, July, 901 
Coordination, tests. May, 564 
Corbus-Ferry bouillon filtrate in gon- 
orrhea, Jan., 181 
Cord bladder, July, 960 
Cornea, allergic manifestations in. 
March, 289 

Cornstarch bath in eczema. May, 803 
Coronary heart disease, cardiac re- 
serve in. May, 782 
occlusion, abdominal pain in, Jvly, 
885, 886, 1036 
thrombosis, March, 476 
emergency aspects, July, 895 
Cramps, heat, July, 1011 
Cranial nerves, examination. May, 556 
Crises, hemolytic, July, 911, 920 
visceral, July, 1036 
Cryptorchidism, ATay, 810 
Cushing’s syndrome, Jan., 166 
Cutaneous. See Skin. 

Cystitis, Jan., 191 
interstitial, Jan., 194 


Deafness, testing for, Afay, 558 
Decomposition of movement, Alay, 564 
Deficiency states, polyneuritis in, 
Alay, 633 

Degeneration, subacute combined, of 
spinal cord, July, 1125 
Dehydration in infants, Afay, 833, 834 
Delirium tremens differentiated from 
pneumonia, Jan., 52 
Delivery, management in home, Jan., 


Dermatitis, fungus, differential diag- 
nosis, Afarch, 378, 398 
seborrheic, Afarch, 395 
Sunday, Afarch, 377 
venenata, Afarch, 373 
Dermatophytids, eczematous, differ- 
ential diagnosis, Afarch, 378, 398 
Derma tophytosis, Afarch, 398 
Dermatoses, allergic, differential char- 
acteristics, Afarch, 378, 395 
Diabetes mellitus complicating^car- 
cinoma of colon, July, 1016 
in elderly patient, complications, 
July, 1187 

protamine zinc insulin in, Afay, 
711. See also under fnsulin. 
Diabetic acidosis, July, 919 
arteriosclerosis, July, 1190 
coma, Afay, 619; July, 919, 982 
insulin reaction and, differentia- 
tion, July, 992 
gangrene, July, 1191 
neuritis, Afay, 632; July, 1191 
retinitis, July, 1191 
Diagnosis, procedures of, Afay, S5s 
Diarrhea, acidosis of, Jon., 229 
in diseases of colon, July, 10i9, lUMt 
in gastro-intestinal allergy, Afarch, 
305 

Diathermy, medical, in pneumonia, 
Jan., 61 

Diet in infantile eczema, Afay, i9y 
in irritable colon, Jan., 145 
in obesity in children, Jan., 17o 
Digestion, functional disturbances, 
July, 1045 


197 

normal and operative, equipment | Digitalis in congestive heart lai r , 
needed, Jan., 211 
Dercum’s disease, Jan., 171 


Dermatitis, atopic, Afarch, 333; ilfoy, 
795 

diagnosis, March, 344 
differential diagnosis, Afarch, 378, 
396 

management, Afarch, 345 • 

Brucella, Afarch, 401 
contact, March, 371 
allergy in, Afarch, 313 
clinical investigation, Afarch, 375 
differential diagnosis, Afarch, 378, 
395 

examination and history, Afarch, 
376 

basal skin hypersensitivity in, 
Afarch, 371 

morphology and subjective symp- 
toms, Afarch, 372 
of conjunctiva, Afarch, 288 
of eyelids, Afarch, 287 
patch test in, Afarch, 392 
treatment, Afarch, 401 


■f«h’, 1139 

Dilatation of stomach, postoperative, 

Jan., 224 _ ^r , ifA 

Diphtheria, vaginal lesions, Alay, 
Dislocation, atlo-a.xoid, spontane , 
July, 1120 

Diuresis in nephritis, July, lao 
Diuretics in congestive heart tan , 
July, 1142 

Diver's paralysis, July, 112/ 
Diverticula of duodenum, roc g 
study, July, 1063 

Diverticulosis of colon,_roentgc 

amination, Afarch, 435 
Diverticulum, Meckel s, Jan., t 
roentgen study. July, 1““ 

Drug eruptions, differential diag > 
Afarch, 378 . 

Ductless glands, diseases ol, en 
gencies associated with, Juiy, 
Duodenal ileus, postoperative, 

224 752 

ulcer, back pain in, Afay, 

754, 757 
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Duodenal ulcer, chronic dyspepsia of, 
March, 419 ^ ^ 

hemorrhage in, May, /41, /4o 
Duodenum, diverticula of, roentgen 
study, Jiih'i 
Dwarfing, ^fay, 807 
Dwarfism in women, March, 514 _ _ 
Dyscrasias, blood, emergencies arising 
in, July, 907 _ ' 

Dysenten’, amebic, treatment, July, 
1082 ' 

bacillar^', arthritis following. May, 
849 

practical problems, July, 1081 
Dyshidrosis, March, 398 
Dysmenorrhea with hypo-ovarianism, 
March, 523 

D}'spepsia, chronic, March, 417 

in carcinoma of stomach, March, 
426 

in duodenal ulcer, March, 419 
in gastric ulcer, March, 425 
roentgen examination, March, 418 | 
functional, July, 1045 
of extragastro-intestinal origin, di- 
agnosis, March, 407 
Dyspnea in early heart disease, July, 
1130, 1134 

Dystrophy adiposogenitalis, Jan., 167 


Elimination tests in allergy’, March, 
278 

Embolism, arterial, March, 466 
cerebral. May, 582; July, 938 
in heart disease, emergency aspects, 

pulmonary, March, 476; July, 939 
Emergencies, medical, symposium on, 
July, 879 

Empyema in pneumonia, treatment, 
Jan., 61 

Endocarditis, bacterial, subacute, car- 
diac reserve in. May, 780 
Endocrine disturbances, adolescent, 
diagnosis and treatment. May, 
805 

therapy in obesity in' children, Jan., 
176 

Epileptic convulsions, coma after, 
May, 619 

Equilibrium, tests. May, 564 
Ergonovine in postpartum hemor- 
rhage, Jan., 205 

Erosio interdigitalis blastomycetica, 
March, 399 

Erysipelas, contact dermatitis and, 
March, 397 

Erysipeloid, March, 399 
Erythromelalgia, March, 466 
Esophageal varices, bleeding, July, 
973 


Eclamptic coma, May, 620 
Eczema, March, 373 
allergic factors in, March, 333 
infantile, March, 338, 345 
baths in. May, 803 
skin tests in, May, 796 
treatment. May, 795 
mycotic. May, 797, 802 
occupational, March, 373 
sensitization. May, 795, 798, 802 
vaccinatum, May, 785 
Eczematous dermatophytids, differen- 
tial diagnosis, March, 378, 398 
Edema of lips, allergic, March, 310 
Electrical accidents, July, 1022 
burns, July, 1024, 1027 
current, physiologic and pathologic 
clTects, July, 1023 
injuries, local, treatment. May, 686 
of central nervmus system, May 
663 

treatment, 3/ay, 687 
Electrical shock, July, 1023, 1025 
treatment. May, 686 
Electricity, injuries by, July, 1021 
1-lcctrocardiogram as gauge of cardiac 
(unction. May, 776 
in adolescence. May, 813 
lead ly, clinical significance, July 
114 < 


Jtsthiomene, juoy, /05 
Ethmoiditis, allergic, March, 283 
Exercise, effects of, in early heart dis- 
ease, July, 1130 

Exophthalmic goiter, crisis of, July, 
997 

Exophthalmos, allergic factor, March, 
294 

Extra-uterine pregnancy, diagnostic 
errors, Jan., 213 

Eye, allergic manifestations in, March, 
287 

Eyelids, contact dermatitis of, March 
287 

Facial nerve, examination. May, 558 
paralysis, March, 506 
Famijial hemolytic anemia, July, 914 
hasciitis with sciatica, March, 531 

bsulin'; Kay°72l"‘™'’^‘"^ 

Favism, July, 912 

Feeding in newborn, 3/ay, 819 ' 

Fever th^^apy, complications of, July, 

jn taboparesis, methods, Jan 244 
in undulant fever, Jan., 25i 
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Firenpn’s cramps, Jvly, 1011 
Flaccid paralysis, medical treatment, 
March, 501 

Foci of infection, nonspecific prosta- 
titis and, July, 1181 
Food allergy, abdominal pain in, July, 
1037 

deficiency disease, paralysis of, 
March, 504 

poisoning, abdominal pain in, July, 
1036 

sensitivity, July, 1052 
Fractures of spine, July, 1118 
Frohlich’s syndrome, Jan., 167; May, 
811 

in women, March, 515 
Frost’s test of cardiac function, May, 
776 

Frostbite, July, 1019 
Functional bowel, Jan., 139, 141, 
144 

conditions, abdominal pain in, July, 
1044 

tests, cardiac. May, 773 
Fungus dermatitis, differential diag- 
nosis, March, 378, 398 


Gonadotropic hormone in obesity in 
children, Jan., 177 
Gonococcal arthritis. May, 839 
complement-fixation test. May, 84/ 
infection, immune bodies in. May, 
840 

pathogenesis. May, 841 
Gonococcus bouillon filtrate in neis- 
serian infections, Jan., 181 
Gonorrhea, complement fixation test, 
Jan., 188 

serological control by means ol 
bouillon filtrate (Corbus-Ferr)7i 
Jan., 181 

sulfanilamide in, March, 45S 
vulvovaginal lesions. May, 761 
Granulocytopenia, emergencies in, 

July, 926 

Grisel’s disease, July, 1120 
Growth disturbances. May, SO® 
hormone in obesity in children, 
Jan., 177 , ,. 

Gynecologic conditions, differential di- 
agnosis, abdominal pain in, Ja >i 
1038, 1043 


Gallbladder disease, differential di- 
agnosis, pain in, July, 1040 
Gangrene, arteriosclerotic, March, 466 
diabetic, July, 1191 
Gastric neurosis, Jan., 140 
tetany', Jan., 224 
ulcer, hematemesis in, May, 739 
Gastritis, hemorrhage in. May, 742, 
743, 744 

Gastro-intestinal allergy, March, 297, 
412 

disease, back pain in. May, 749 
emergencies, July, 883, 889 
hemorrhage, severe, Jjily, 889 
pathology in infancy, Jan., 153 
tract, upper, hemorrhage from. 
May, 737 

Gastroscopy, value in upper gastro- 
intestinal hemorrhage. May, 747 
General paresis, treatment, Jan., 233 
Genito-urinary conditions, differential 
diagnosis, pain in, July, 1038, 1043 
Gigantism in women, March, 5l4 
Glomerulonephritis, acute, July, 954 
chronic, in pregnancy, July, 1215 
Glucose and saline administration in 
postpartum hemorrhage in home, 
Jan., 205 

Goiter, exophthalmic, crisis of, July, 
997 

use of iodine in, March, 489 
Gonadal obesity, Jan., l7l 

hormone therapy, Jan., 178 


Iand, accoucheur’s, 100® 

-lay fever, March, 359 

seasonal types, March, 3bV 
skin tests in, March, 363 

treatment, iUcrc/i, 364 , 

leadache, allergic factor, Marcit, 
in migraine. May, 6®? 
learing, testing. May, o58 . 

leart disease complicating carcmom* 
of colon, July, 1075 _ 

decreased cardiac reserve in, da 
sification based on. May, 
embolism in, emergency aspeci , 
July, 903 

emergencies ot, July, oi'-'. 
failure, congestive, diagnosis, -i 

853 r..!,, 

treatment. May, 8®3, > 

1137 . 

functional tests. May, ni 

value in differenUypes of hean 
disease. May, 778 , 

insufficiency, early, recogm 
July, 1129 j jii 

involvement in influenza, ■’ 

treatment, Jan., 119 • , 

eat, contact with, emergen = 
ing from, July, 1009 
cramps, July, 101 1 
exhaustion, July, 1016 . v, 

external, deleterious effects, 

1009 

sensitivity to, July, 101* 
stroke, July, 1014 
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Hematemesis from upper ^gastro- 
intestinal lesion, May, 73 ^ 
massive, Jtdy, 889 __ 

Hematoma, subdural, illay, 3/9, 3o5 
Hematuria, emergencies in, July, 958 
Hemiplegia, test for, in cerebral vas- 
cular lesions, 3faj', 578 
Hemoglobinuria, paroxysmal, July, 

918 

Hemolvtic anemias, emergencies in 
July, 910 
crises, J:ily, 911 
indeterminate, July, 920 
Hemophilia, emergencies in, July, 931 
Hemorrhage, anemia from, emer- 
gency aspects, July, 907 
cerebral. May, 583 
in arteriosclerosis, diagnosis and 
treatment, March, 479 
from esophageal and gastric varices, 
July, 973 

from upper gastro-intestinal tract. 
May, 737 

gastro-intestinal, severe, July, 889, 
893 

in obstructive jaundice, July, 973 
postpartum, July, 1197 
management in home, Jan., 201 
treatment, July, 1200 
subarachnoid, primary’. May, 578 
Hemorrhagic purpura, emergencies in, 
July, 929 

states in hepatic disease, July, 972 
Hepatic. See Liver. 

Hepatitis, syphilitic, ascites in, July, 
1172 

Hepatization in pneumonia, Jan., 14 
Hermaphroditism, May, 809 
Herniation of nucleus pulposus, 
March, 532 

Hoffmann sign. May, 561 
Hormones, urinary, in adolescents. 
May, 815 

Horner's syndrome, July, 1113 
Humiditv as factor in effects of heat, 
July, 1010 

Hunner’s ulcer, Jan., 194 
Hypersensitiveness. See Allergy. 
Hypertensive heart disease, cardiac 
reserve in. May, 780 


Hypoglycemic states, July, 988 
Hypo-ovarianism, diagnosis and treat- 
ment, March, 509 
pituitary’, March, 516 
primary’, March, 520 
Hy’pothy’roidism and obesity’ m chil- 
dren, Jan., 163, 176 
in women, March, 510 
Hysteria as problem in general hos- 
pital, May, 591 
clinical aspects, ^fay, 601 
conversion. May, 591 
emotional bondage to parent as 
cause. May, 593__ 
traumatic. May, 655 


vascular disease in pregnanev, July, 
1215 

Hyperthyroidism in diabetes, protam- 
ijic^ zinc insulin in. May, 729, 

iodine in, indications for use 'March 
4$9 

Hypesthesia, tests for. May, 562 
Hypoelyccmic reactions to' protamine 
."’inc insulin, and their prevention 
-l.^oy, 710 

;:-7S 


Ileitis, hyperplastic, July, 1068, 1069 
nontuberculous, July, 1070, 1071 
tuberculous, July, 1069, 1070 
Ileus, duodenal, postoperative, Jan., 
224 

Immune bodies in gonococcal infec- 
tions, May, 840 
Indigestion, allergic factors, March, 
297 

chronic, common causes and ap- 
proach to treatment, March, 417 
functional, July, 1045 
nonallergic causes, March, 299 
nervous, Jan., 140; July, 1045 
of e-xtragastro-intestinal origin, di- 
agnosis, March, 407 
Indurations from use of insulin, Mav, 
724 

Infantile eczema, March, 338, 345 
treatment. May, 795 
paralysis. See Poliomyelilis. 
Infantilism in women, March, 514 
speech. May, 608 

Infants, newborn, feeding of, May, 
819 

nutritional disorders in, manage- 
ment, May, 829 

Infection, anemia due to, July, 911 
Infectious diseases, acute, polyneu- 
ritis in. May, 631 

Influenza, heart involvement in, Jan., 
Ill 

treatment, Jan., 119 
Insane, relatives of, indigestion in, 
July, 1055 

Inanity’, mild, indigestion in, July, 
lOaa 

Insulin in diabetic acidosis and 
July, 9&i 

protamine zinc. May, 711 

^'^yantages in surgery. May, 

evaluation with children as in- 
dex, May, 725 


coma. 
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Insulin, protamine zinc, hypoglycemic 
reactions and their preven- 
tion, May, 716 

local skin responses. May, 721 
results in diabetes. May, 711 
use in surgery, pernicious ane- 
mia and hyperthyroidism. 
May, 729 

reaction, July, 989, 992 
Intention tremor. May, 56-1 | 

Intestine, _ small, roentgenologic in- 
vestigation, July, 1059 
Intradermal test in allergy, March. 
276, 277 

in hay fever, March, 363 
Intussusception, Jan., 156 
Iodine in hyperthyroidism, indica- 
tions for use, March, 489 
Ionization treatment of allergic rhin- 
itis, March, 285 
Iritis, allergic, March, 291 
Irritable colon, Ja7t., 140 

dyspepsia due to, March, 430 
roentgen examination, March, 
March, 434 


Jake leg paralysis, July, 1124 
Jamaica ginger paralysis, July, 1124 
Jaundice,_ obstructive, hemorrhagip 
diathesis in, July, 973 
Jejunum, carcinoma of, roentgen 
study, July, 1064, 1065 
sarcoma of, roentgen study, Juh, 
1066, 1067 

Juvenile paresis, Jan., 240 


Keratitis, allergic, March, 290 
Keratoconjunctivitis, phlyctenular, 
March, 290 

Keratoconus, allergic factor, March 
293 

Ketone bodies, July, 980 
Kidney disease, emergencies in, July, 
949 

insufficiency complicating carci- 
noma of colon, July, 1075 
Knee jerk. May, 560 
Kraurosis of vagina and vulva. May 
770, 771 


Labor and its complications, manage- 
ment in home, Jan., 197 
normal and operative, equipment 
needed, Jati., 211 

Laennec's rales in pneumonia, Jan., 46 
Landry’s paralysis, July, 1123 
Language, disordered function in. 
May, 607 


Lateral sclerosis, amyotrophic, July, 
1126 

Laurence-Biedl syndrome, Jan., 171 
Lead neuritis, cord in, July, 1124 
Lead IV of electrocardiogram, clinical 
significance, July, 1147 
Lederer’s anemia, July, 913 
Legal background in traumatic neu- 
roses, May, 647 

Lens, allergic manifestations in, 
March, 292 

Leptothrrx vaginitis. May, 770 
Leukemia, acute, emergencies in, July, 
924 _ 

Leukocytic infiltration in pneumonia, 
Jan., 14 

Leukoplakia vulvitis, May, 771 
Leukorrhea, causes. May, 761 
Lichen planus, March, 396 
Lipodystrophy due to insulin. May, 
722 

Lipoid nephrosis, July, 956 
Lips, edema of, allergic, March, 310 
Liver, amebic infection, pulmonarj' 
disease secondary to, Jan., 27 
death, July, 969 . . 

diseases of, common emergencies m, 
July, 967 . 

hemorrhagic states in, July, 911 
insufficiency, acute, July, 96/ 
association of chronic ulcerative 
colitis with, July, 1089 
Lobar pneumonia. See Pneumonta. 
Luetic heart disease, cardiac reserve 
in. May, 780 

Lumbar puncture. May, 566 

in coma, May, 625 . , 

Lung, abscess of, tuberc_ulosis an , 
differentiation. May, 708 
carcinoma of, primary, Jan., “ 
physical e.xamination, Jan., 
symptoms, Jan., 134 
disease of, secondary to amebia , 
Jan., 27 

Lupus erj'thematosus, March, 3 
Lymphogranuloma inguinale, 

765 

Malingering in traumatic neuroses, 

May, 656 

Malta fever, Jan., 247 
Mandelic acid in urinary tract 
tions, March, 450; July, H'' 

Massive collapse of lung, and p 
monia, Ja7i., 54 

Master’s step test of cardiac fu ’ 
May, 774 i co ‘ 

Meckel’s diverticulum, 

roentgen study, July, ^ 

Medical emergencies, symposium v 

July, 879 


May, 



CUMULATRTE D^DEX 


1235 


(ever, j 


Melena, massive, July, 889 
Meniere’s disease, allergic factor in, 
March, 282 

diagnosis and treatment, Moy* 

695 

Meningitic coma, ^^ay, 619 
Meningitis complicating pneumonia, 

Jon., 52 

gonococcus. May, Slo 
Meningomyelitis, July, 1122 
Menopausal symptoms, treatment, 
March, 524 

Menorrhagia, March, 518 
Mental diseases, symposium on, ^fay, 
553 

status, testing, JJay, 563 
Mercurial diuretics in congestive heart 
failure, July, 1142 

Mesenteric vascular occlusion, July, 
942 

Metabolism, basal, abnormal, in adol- 
escents, May, 812 

Metal poisoning, dyspepsia due to, 
March, 415 
Migraine, July, 1057 
abdominal, Jan., 140 
allergy as factor, March, 325 
status. May, 689 
s^Tidrome of. May, 689 
Mill cramps, July, iOU 
Miner's cramps, July, 1011 
Monilia vaginitis. May, 770 
Motor system, examination. May, 559 
Mucous colitis, Jan., 139; July, 1051 
back pain in. May, 758 
Multiple neuritis, paralysis of, March, 
50 

Mycotic eczema, -May, 797, 802 
Myocardial infarction, acute, diag- 
nosis, lead 1\' of electrocardiogram 
in, July, 1147, 1150 
Myopia, allergic factor, March, 293 


X.\RcoLErsY, paranoid psxxhosis in 
-May, 637 

possible relationship of ben 
zedrine treatment to, .May 
637 

Nasal allergy, March, 281 
polyps, allergy and, March, 284 
test in allergy, March, 278 
Neisscrian infections, serological con- 
trol by means of bouillon filtrate 
iCorliu‘-I-crr\' ), Jan., 181 
Nephritic, acido«is of, Jan., 230 
iniergencies in, July, 953 
Nephro-i-, emergencies in, July, 955 
bp >ui, July, 956 


Nervous diseases, symposium on. 
May, 553 

indigestion, Jan., 140; Jn/y, 104o 
system, central, diseases of, dyspep- 
sia in, March, 414 
electrical injuries, 3 Jay, 663 
Neuritis, diabetic, July, 1191 
multiple. See Polyneuritis. 
optic, allergic factor, March, 293 
Neurocirculatory asthenia, cardiac 
functional tests in. May, 780 
precordial pain in, March, 474 
Neurodermatitis, disseminated , 

March, 340, 348, 396 
localized, March, 400 
Neurologic e-xamination in general 
practice, 3Joy, 553 

Neuroses, functional indigestion in, 
July, 1045 
gastric, Jan., 140 
traumatic, May, 647 
classification, 3/ay, 652 
legal background. May, 647 
malingering. May, 656 
prognosis and treatment. May, 
658, 659 

situational nature of. May, 649 
Neurosyphilis, coma due to. May, 
620 

parenchymatous, July, 1121 
treatment, Jan., 233 
Newborn, feeding in. May, 819 
Nose, anatomy and physiology, July, 
1099, 1100 

and sinuses, allergic state in, March, 
281 


Nox'asurol in congestive heart failure, 
July, 1142 

Nucleus pulposus, herniation of, 
March, 532 

Nutritional disorders of infancy, man- 
agement, May, 829 
Nystagmus, May, 564 

Oatme.yl bath in eczema. May, 803 
Obesity, adrenal, Jan., 172 
endocrine. May, 810 
endogenous, Jan., 161, 162 
exogenous, Jan., 161 
pnadal, Jan., 171, 178 
hereditary factor, Jan., 162 
hypothjToidism and, Jan., 163, 176 
in children, Jan., 161 
dietary management, Jan., 173 
endocrine therapy, Jan.. 176 
pano-eatogenic, Jan., 172 
pituitao', Jan., 165, 177 
th>Topituitary, Jan., 170 
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Obstetrical complications, manage- 
ment in home, Jan., 197 

Occipito'atlantoid torticollis, Jttly, 

1120 

Occupational eczema, March, 373 

Ocular manifestations of allergy, 
March, 287 

Oculomotor nerve, examination. May, 
557 

Olfactory nerve, examination. May, 
556 

Ophthalmic tests in allergy, March, 
278 

Oppenheim reflex. May, 561 

Optic nerve, examination. May, 557 
neuritis, allergic factor, March, 
293 

Oropharyngeal insufflation of oxygen, 
Jan., 90 

Osteitis of spine, hypertrophic, July, 
1118 

Otolaryngologj’, allergy as factor in, 
March, 281 

Ovary, deficiency states, March, 509 

Oxygen administration, Jan., 88 

by double nasal cannulae or cath- 
eter, Jan., 93 

by oropharyngeal insufflation, 
Jan., 90 

by tent, Jan., 89 

Burgess open type, /an., 93 
in pneumonia, Jan., 75, 85 
consumption test of cardiac func- 
tion, May, 775 

want in pneumonia, Jan., 79-83 


Pachyjieningitis, hypertrophic, July, 
1118 

Packing uterus and vagina in post- 
partum hemorrhage in home, Jan., 
203 

Pain, abdominal, acute, diagnostic 
significance, July, 884, 1031 
treatment, Jjtly, 889 
back, in gastro-intestinal disease. 
May, 749 

in early heart disease, July, 1132 
precordial, clinical significance, 
March, 473 

sciatic, treatment, March, 527 
Pancreatitis, differential diagnosis, 
pain in, July, 1040 
Pancreatogenic obesity, Jan., 172 
Papilledema, allergic factor, March, 
292 

Paracentesis, abdominal, collapse fol- 
lowing, July, 976 
Paralysis, apiol, July, 1124 

brachial plexus, March, 508 j 

diver’s, July, 1127 I 


Paralysis due to peripheral nen'e in- 
jury or section, Afarch, 505 
facial, March, 506 
flaccid, medical treatment, March, 
501 

hysterical, Afay, 591 
infantile, A[arch, 502 
jake leg, July, 1124 
Jamaica ginger, July, 1124 
Landry's, July, 1123 
lead, July, 1124 

of food deficiency disease, Marcn 
504 , 

of multiple neuritis, Afarcji, nOn 
test for, in cerebral vascular lesion.-, 

Afay, 578 

tick, /«/y, 1123 r;,II24 

triorthocresyl phosphate, Juh< 
Paranasal sinuses. See Sinuses. 
Paranoid psychosis in narcolep^, 1 

Afay, 637 . 1 

Parathyroid tetany, diagnosis ana 

treatment, July, 1003 „ 

Paresis, general, treatment, 

by fever therapy, method., 

Jan., 244 

juvenile, Jan., 240 _ pjg 

Parox>’smal hemoglobinuria, Mh ^ 
tachycardia_,_ precordial pam ' 

Alarch, 475 . „ii„rrv 

Passive transfer test m allergb 

Afarch, 278 ; oiS 

Patch test in allergy, 392 

in contact dermatitis, 

Pavex in peripheral vascular 
March, 469 , ,nn 

Pellagra, dermatitis of, 
intestinal changes in, 

Pelvic conditions, ^ifferen Ual 
nosis, pain m., 
tumors, ascites in, ^“O, 

Peptic ulcer, alkali thcrapj, 

from, Jan., 22i . 

differential diagnosis, P 
July, 1039 

hemorrhage in, July, • | a|. 

relation of gastro-^estina 

Icrev to, Alarch, 3U4 
Pericardial effusmn, emergen > 
pects, July, 897 nncumonb, 

I’ericarditis, acute, and pn 
Jan., 54 

fibrinous, July, 900 
purulent, July, 1 pain in. 

fibrinous, acute, precordi, P 
Afarch, 475 

tuberculous, July, hemor- 

’erineorrhaphy in 
rhage in home, Jan., 

Peripheral arterial occlusion, 

July, 943 
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Peripheral nerv'e injurj’ or section, 
paralysis due to, March, aOa 
vascular disease, diagnosis and 
treatment, March, 459 
Peritonitis, tuberculous, ascites in, 
July, 1171 

Pernicious anemia, emergencies in, 
July, 922 

in diabetes, protamine zinc in- 
sulin in. May, 729 

Personality disorder, traumatic, ilPay, 
656 

Phlebitis, latent, March, 466 
Phlegmasia alba dolens, July, 1209 
Phlyctenular keratoconjunctivitis, 
March, 290 

Photosensitization, dermatitis due to 
March, 383 
Physical agents, contact with, emer- 
gencies arising from, July, 1009 
Pick-Concato syndrome, ascites in, 
July, 1172 

Pink disease. May, 631 
Pituitary adenoma, basophilic, Jan., 
166 

basophilism, Jan., 165, 166 
in women, March, 513 
cachexia in women, March, 512 
extract in postpartum hemorrhage, 
Jan., 205 

hypo-ovarianism, March, 516 
obesity, Jan., 165 
with hypothyroid obesity, Jan., 
170 

therapy in obesity in children, Jan., 
177 

Placenta, manual removal, in post 
partum hemorrhage, July, 1201 
praevia, treatment in home, Jan. 

20s 

retained, treatment in home, Ja7t., 
207 

Pleurisy secondary to amebiasis, Jan., 
28, 29 

with elTusion, and pneumonia, Jan., 
53 

I’lumbism, abdominal pain in. Julv 
1036 

Pneumococcus cultures and 
Jan., 22, 48 


Pneumonia, diagnosis, difTercntial, in 
childhood, Jan., 55 
early, Jan., 19, 21 
from standpoint of prognosis, 
Jan., 48 

diathermy in, medical, Jan., 61 
empyema in, treatment, Jan., 6 
in childhood, differential diagnosis, 
Jan., 55 

infecting agent, Jan., 6 
Lacnnec's rales in, Jan., 46 
mechanism of development of le- 
sion, Jan., 11 
mode of death in, Jan., 75 
of extension, Jan., 16 
oxygen therapy, Jan., 75, 85 
methods, Jan., 88 
oxygen want in, Jan., 79-83 
pathogenesis, Jan., 3 
physical findings, Jan., 19, 21, 46 
confusing, Jan., 53 
predisposing factors in host, Jan., 9 
pulse-respiration ratio in, Jan., 47 
respiration in, Jan., 79 
roentgen ray examination, Ja«., 22 
route of infection, Jan., 7 
serum therapy, Jan., 23 
sputum study in, Jan., 22, 48 
stage of edema, Jan., 11 
of hepatization, Jan., 14 
of leukocytic infiltration, 14, Jan. 
of resolution, Jan., 15 
symptoms, Jan., 19, 21, 46 
exaggerated, differential signifi- 
cance, Jan., 52 
toxemia in, Jan., 49 
tuberculous, acute, differentiated 
from lobar type, Jan., 51; May. 
703 

typing, Jan., 22, 48 
unresolved, bronchoscopic aspects 
Jan., 97 ’ 

"walking,” Jan., 46 


typing. 


Pneumonia, abdominal pain in Julv 
885,1035 

animal experimentation, Jan., 3 
carbon dioxide inhalations in, Jan., 

circulatory failure in, Jan., 77 78 
Coma in, .May, 620 ' 

culture^ in, .Ian., 22 
diagno-i-, Jan , 45 
anatomic, Jan., 45 
diiierential, Jen., 50 


whispered bronchophony in, Jan. 
46 ’’ 

Poisoning, coma in, Jlfoy, 619 
food or chemical, abdominal pain in 
July, 1036 ’ 

polyneuritis due to, May, 634 
Poliomyelitis, March, 502 
prevention, zinc sulfate intranasal 
spray in, Jan., 107 
Pollens in hay fever, March, 359 

^^’P^=^"sitization to, March, 

May, 850 

i/y, 92 T" in. 

Polyneuritis, acute infections. May. 

alcoholic. May, 627 
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Polyneuritis, diabetic, May, 632; July, 
1191 

diagnosis and treatment, May, 627 
in chemical poisonings. May, 634 
in conditioned deficiency states, 
May, 633 

in pregnancy, acute infectious dis- 
eases and beriberi. May, 631 
paralysis of, March, 505 
Polyps, nasal, allergy and, March, 284 
of colon, roentgen examination, 
March, 444 

Pompholyx, March, 398 
Portal occlusion, July, 976 
Postconcussional states. May, 652 
Postoperative anuria, July, 949 
dilatation of stomach, Jan., 224 
psychosis without delirium. May, 569 
Postpartum hemorrhage, July, 1197 
management in home, Jan., 201 
treatment, July, 1200 
thrombophlebitis, prevention and 
treatment, July, 1205 
vascular collapse, July, 1219 
Precordial pain, clinical significance, 
March, 473 

Preeclampsia, July, 1220 
Pregnancy, extra-uterine, diagnostic 
errors, Jan., 213 

late, nonconvulsive toxemias of, 
treatment, /«/y, 1215 
polyneuritis in, May, 6i\ 

Prontylin. See Sulfanilamide. 
Prostatic infection, nonspecific, and 
its relation to other foci of infec- 
tion, July, 1181 

obstruction complicating carcinoma 
of colon, July, 1076 
Prostatitis, acute nonspecific, July, 
1181 

chronic nonspecific, /j(/y 1183 
Protamine zinc insulin. May, 711. See 
also under Insulin. 
Pseudohemophilia, July, 932 
Psychosis, paranoid in narcolepsy. 
May, 637 

postoperative, without delirium. 
May, 569 
toxic, March, 537 

Psychopaths, indigestion in, July, 
1055 

Pulmonary congestion, and pneu- 
monia, Jan., 53 

embolism, March, 476; July, 939 
infarction, and pneumonia, Jan., S3 
tuberculous, differential diagnosis. 
May, 701 

Purpura, hemorrhagic, emergencies 
in, July, 929 _ 

Pyelonephritis, emergencies in, July, 
965 


Pyloric stenosis, hypertrophic, in in- 
fants, Jan., 153 

Pylorospasm in infants, Jan., 154 
Pyramidal tract defect, signs, l/ov, 
561 


Queckenstedt’s sign, July, 1116 


Rales, crepitant, in pneumonia, Jen., 
46 

Raynaud's disease, March, 46' 
Reading, disabilities in. May, 606 6‘‘ 
Reflexes, tests and significance, 310}, 
560 . . , 

Regurgitation, nervous type, Ju), 
1057 

Renal colic, July, 964 
emergencies, July, 949 
Residual urine, causes of, Jan., iv 
Resolution in pneumonia, 
Respiration, artificial, Schaefer 
method, July, 1026 . 

Retention of placenta, treatment m 
home, Jan., 207 

of urine, acute, July, 9a9 . 

Reticulo-endothelial system, /o'*-. 
Retinitis, allergic, March, 

diabetic, July, 1191 .-fhritis 

Rheumatic fever, gonococci arthri 
and, differentiation, ■i'-'®!' j. 
heart disease, cardiac reserv 
May, 778 _ 

Rhinitis, allergic, 

seasonal, March, , , , 

Roentgen diagnosis of sinusiti , 

1106 . , i|]7 

of spinal cord tumor, jia, 

examination in chronic ) P 
March, 418 

in pneumonia, dan., i-c 
of colon, March, 43J jQ-g 

study of small intestine, 

ALYRGAI7 in congestive heart fai 
aSa of colon, roentgen examina- 
oflejunSloentgen study. 
:haefo mertod of artificial respira- 
tion, July, 1026 . , 527 

:iatica. treatment. g, July. 

ilerosis, lateral, amyotrophic, 

:rafch test in aller^’. March, 2/6, 2“ 
in hay fever. 395 

;borrheic dermatitis. Mar 
_a_ May. I 
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Sensitization eczema, May, 795, 798 , IStokes-Adams syndrome, cmcrf:cncy 
cn 7 aspects, July, yul 

Sensoo' disturbances, tests and sig- Stomach, carcinoma o . chrome dys- 
nifirinre. .Vuv. 562 , pepsw of, Marcli, 420 

hematcmcsis in. May, iji 
dilatation of, postoperative, Jan., 
224 . , 

ulcer of, chronic dyspepsia of, 
March, 425 

varices of, bleeding, July, 9i3 
Stuttering in child, 3Iay, 610 
Sty, recurring, March, 288 
Subarachnoid hemorrhage, primarr*. 
May, 578 


nificance. May, 562 
Serum therapy in pneumonia, Jaii., 22 
Sex development, abnormalities of, 
May, 809 

hormones in obesity in children, 

Jan., 177 

Shock, electric, injuries to central 
nervous system. May, 663 
treatment. May, 686 
Sickle-cell anemia, July, 916_ 
Simmonds' disease, March, 512 


Sinuses, paranasal, anatomy and 1 Subcutaneous fat atrophies due to in- 


physiology', July, 1099, 1100 
diseases of, July, 1099 
Sinusitis, allergic, March, 282 
chronic, medical aspects, July, 1099 
roentgen diagnosis, July, 1106 
Skin allergy, March, 334 

local skin hypersensitivity of, 
March, 371 

reactions to protamine zinc insulin. 
May, 721 

tests in allergy', March, 276 
in hay fever, March, 363 
in infantile eczema. May, 796 


sulin, jllay, 721 
Subdural hematoma. May, 579, 585 
Suction treatment of chronic sinusitis, 
July, 1107 
Sulfanilamide in gonococcal arthritis. 
May, 851 

in gonorrhea, March, 455 
in urinary tract infections, March, 
4S3-, July, 1179 
Sunday dermatitis, March, 377 
Sunstroke, July, 1009, 1015 
Surgery in diabetes, protamine zinc 
insulin in. May, 729, 733 


Smell, sense of, examination. May, 556 Syncope, convulsive, July, 901 


Syphilis of central nervous system, 
coma due to. May, 620 
of spinal cord, July, 1121 
of vaginal lesions. May, 764 
Syphilitic heart disease, cardiac re- 
serve in. May, 780 
hepatitis, ascites in, July, 1172 
Syringomyelia, July, 1117 


Spastic colitis, Jan., 139 
Speech delay, motor, in child. May, 

608 

disturbances. May, 563, 607 
infantilism. May, 608 
Spina bifida, July, 1127 
Spinal cord, compression of, July, 1113 
abscess of , Jtdy, 1122 
degeneration of, subacute com- 
bined, July, 1125 

lesions, diagnosis. May, 567 ; July, Tabes dorsalis, July, 1121 

, Taboparesis, treatment, Jan., 233 

mil 7112, 1113, Tachycardia, paroxysmal, precordial 
_ . Ill' . . . pain in, March, 475 

-pine, arthritis of, dyspepsia in, Tamponade, uterine, in postpartum 
■IJardi, 415 ’ ’ ■ • , t- 

prccordial pain in, March, 477 
fractures of, July, 1118 
osteitis of, hypertrophic, July, 1118 
Spondylitis, abdominal pain in, July, 

1056 

Spring catarrh, March, 289 
Sprue, nontropical, intestinal changes 
in, July, 1071 
S 


puium study in pneumonia, Jan., 22, 
4S 


Sicalnrrhca, intestinal chances in 
July, 1072 

Sti noMs, pyloric, hypertrophic, in in 
fant'., Jan , 153 

>ieptc-t of cardiac function. May, u 
Stola-r's cramps, July, 1011 


hemorrhage in home. Jan., 203 
Tenosynovitis, gonococcus, ilfoy, 844 
Testicles, undescended. May, 810 
Tetany, gastric, Jan., 224 
parathyroid, July, 1003 
production of, Jan., 226 
Third venereal disease, May, 765 
l^l'^ro^t’O-angiitis obliterans, March, 

Thrombophlebitis, acute, July, 946 
postpartum, prevention and treat 
nient, July, 1205 

^"'^°938 583; July, 

coronary', March, 476 
emergency aspects, July, 893 
ol spmal artery, July, 1127 
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Thyroid hypofunction and obesity, 
Jan,, 163 

therapy in obesity in children, Jan., 
176 

Thyroidectomy, use of iodine in con- 
junction with, March, 48Q 
Thyropituitarism and obesity, Jan.. 
170 

Thyrotropic hormone in obesity in 
children, Jan., 177 
Tick paralysis,' Tidy, 1123 
Torticollis nasopharyngien, July, 1120 
occipito-atlantoid, July, 1120 
Toxemia in pneumonia, Jan., 49 
Toxemias, nonconvulsive, of late 
pregnancy, treatment, July, 1215 
Toxic psychoses, March, 537 
Transfusion in postpartum hemor- 
rhage in home, Jan., 206 
Traumatic coma. May, 619 
neuroses. May, 647 
Triceps jerk. May, 560 
Trichomonas vaginalis, vaginitis. May, 
765 

Trigeminal nerve, examination. May, 
558 

Triorthocresyl phosphate, paralysis 
due to, July, 1124 

Trochlear nerve, examination. May, 
557 


Ulcer, Runner’s, Jan., 194 
peptic, alkali therapy, alkalosis 
from, Jan., 223 

differential diagnosis, pain in, 
July, 1039 

hemorrhage in, July, 889_ 
relation of gastro-intestinal al- 
lergy to, March, 309 
Ulcerative colitis. See Colitis. 
Undulant fever, Jan., 247 

differential diagnosis, Jan., 255 
treatment, Jan., 251 
Uremia, emergency aspects, July, 9oI 
Uremic coma, May, 620 
Urinary hormones in adolescents, 
il/ay, 815 

tract disease, dyspepsia in, March, 


411, 428 

infections, chemotherapy, March, 
449; July, 1177 

infections, mandelic acid m, 
March, 450; July, 1177 
sulfanilamide in, March, ■lOJ, 
July, 1179 

Urine, residual, causes of, Jan., I” 

retention of, acute, -ftdy, 9a9 

Uterus, packing, in postpartum nem- 
orrhage, July, 1202 
in home, Jan., 203 


Trousseau’s sign, July, 1006 
Tuberculosis, incipient, dyspepsia in 
March, 413 

of colon, roentgen examination, 
March, 440 
of vagina. May, 764 
pulmonary, differential diagnosis. 
May, 701 

Tuberculous hyperplastic ileitis, July, 
1069, 1970 

pericarditis, July, 900 
peritonitis, ascites in, July, 1171 
Tuberculous pneumonia, acute, differ- 
entiated from lobar type, Jan., 51; 
May, 703 

Tumors of bronchus, tuberculosis and, 
differentiation. May, 704 
of spinal cord, July, 1111, 1112, 
1113, 1117 

pelvic, ascites in, July, 1171 
Typhoid fever therapy in taboparesis, 
Jan., 2-44 


Ulcer, duodenal, back pain in. May, 
751, 752, 754. 757 
chronic dyspepsia of, March, 419 
hemorrhage in, May, 741, 746 
gastric, chronic dyspepsia of, 
March, 425 

hematemesis in. May, 739 


Vaccinia, generalized. May, i&a 
Vaginal discharges, causes. May, 
Vaginitis, May, 761 
gonorrheal. May, 761 ... 

miscellaneous causes. May, 'uh 
monilia and leptothrix. May, 
senile. May, VO 

Trichomonas vaginalis. May, , 

Varices, bleeding, in esophagus 
stomach, July, 973 . , 

Vascular collapse, postpartum, • 

1219 . . in 

disease, hypertensive, chroni , 
pregnancy, July, 1213 
peripheral, diagnosis and 
ment, March, 459 

emergencies, extracardiac, du g 

and treatment, , ^19 

lesions, cerebral, coma in, c 
in brain, diagnosis and 
ment. May, 577 , 

occlusion, mesenteric, ■; ''v’ ,7 
peripheral, sudden, 
fasospastic diseases, lU 
March, 467 

''enereal disease, third, 3/fl>, 
Venesection in congestive heart 
ure, July, 1144 cardiac 

entilation, pulmonary, a 
test. May, 776 



CUMULATIVE INDEX 


1241 


Verna! conjunctivitis, March, 2SS 
Vertigo, aural, hfay, 695 
Vestibular function, testing, May, 
__S5S 

Vincent's infection of vagina. May, 
764 

Visceral crises, July, 1036 
Vitreous opacities, allergic factor, 
March, 292 

Vomiting, alkalosis due to, Jan., 224 
treatment, July, S92 
severe, emergency aspects, July, 
888 


Vulvitis, May, 761 
leukoplakic, May, 771 


Water balance in adolescence, Mav, 
815 

Weir Mitchcir s disease, March, 467 
Whispered bronchophony in pneu- 
monia, Jan., 46 


ZiN’c sulfate intranasal spray in polio- 
myelitis prevention, Jan., 107 
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CLINIC OF DR. GIRSCH D. ASTRACHAN 

Froii the Skin and Cancer Unit, New York Post-Gradu- 
ate Medical School, Columbia University 


THE SKIN MANIFESTATIONS IN EARLY SYPHILIS 

A thorough knowledge of the clinical manifestations of 
early sjphilis facilitates the prompt diagnosis of the disease 
and' the immediate institution of proper therapy. We under- 
stand under early s^^philis, the period which elapses from the 
time of inoculation up to the time of the disappearance of the 
secondary eruption (including late secondary manifestations). 

It is a well-established fact, that spirochetes invade the blood 
stream two to three days after the inoculation, and their num- 
ber is at its height in the time of the early secondary stage. 
Because of this, early syphilis is very infectious. 

The chancre is the first recognizable syphilitic lesion, and 
appears on the site of inoculation. Its incubation period is 
from two to six weeks. It may begin with a scratch, as a super- 
ficial abrasion or a macule, which very soon develops into a 
papule, becomes eroded and grows larger. Chancres usually’ 
occur singly, but may appear multiple and may vary in size 
from a small pea-sized superficial erosion, to a hard plaque of 
several centimeters in diameter. The discharge from the sur- 
face of the lesion is very seldom purulent, it is more often serous 
in character. The clinical characteristics of the chancre depend 
on its location, reaction of local tissues, and the degree of sec- 
ondaty infection. 

However, a typical chancre presents mostly a well-defined, 
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somewhat elevated, eroded lesion, with a hard, cartilaginous 
base, and is usually covered by a thin grayish membrane. It is 
generally indolent (unless it is complicated by mixed infection), 
is surrounded by a hemorrhagic line at periphery, and is almost 
always accompanied by induration and swelling of the adjacent 
lymph glands. The induration of the chancre is caused by the 
lymphocytic and plasma cell infiltration. 



Fig. 123. — Multiple penile chancres of the prepuce. (Courtes}' ® 
and Cancer Unit of the New York Post-Graduate Medical School and o-P 
Columbia University.) 

Chancres occur mostly on the genital organs 
cent). The common location for men is the frenulum itse 
either side of it (Fig. 123). _ 

In women, because of the relatively inaccessible c arac 
of the parts and also because the primary lesion in 
usually much smaller than in men, the genital chancre is se 
observed, the diagnosis in these cases is difficult, an 
chancre often remains unnoticed by the women ‘'nd a 
the phj'^sician. Therefore, cases of unsuspected s\phi is o 
more frequently in women than in men. 

Intra-urethral chancres are rare (1 to 2 per cent) 
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occur. They cause a slight serosanguineous discharge seen at 
the meatus and produce an induration that may be palpated 

through the shaft of the penis. . ^ r 

Syphilis d’Emblce {Syphilis without Chaucrc).— Cases of 
this kind are very rare. The infection takes place by direct 
inoculation of die spirocheta into the blood, from needle pricks, 
transfusions, etc. Local Ijunphadenitis may be the only clinical 
sjTnptom. 

Extragenital chancres occur in 10 to 15 per cent of all cases 
with primary lesions. The largest majority occurs about the 
mouth, most often on the lips. Extragenital chancres are seen 
also on fingers, female breasts and nipples, eyelids, cheeks, 
anal region and other parts of the human body. Sometimes we 
see chancres in infants, who were infected by their own mothers 
or nurses. Kissing, sneezing, coughing, perverted sex prac- 
tices, contaminated instruments, and direct contacts are the 
different ways of infection in cases of extra genital chancres. 
Among these the chancres on hands and fingers are especially 
important. They occur most often among physicians and 
dentists. Thirty-two cases are reported by Saltzman and Ap- 
pelton. Most of these occurred on the left hand, because the 
dentists use the left hand as a guard when grinding, extracting, 
or retracting the cheek. Abrasion, hang nail, or fissured finger 
tips (novocain dermatitis) are the usual common starting 
points. The chancres on the fingers are sometimes very pain- 
ful, may be accompanied by secondary infection and fever, are 
often misleading, and remain undiagnosed. Some of tiiese 
chancres are operated on several times in the effort to remove 
the “pus.” These cases often remain undiagnosed until the 
characteristic secondary manifestations appear. 

Dipcrcntial Diag7iosis. — Well-developed, typical cases are 
very easily recognized. However, there are initial lesions which 
are at^-pical and where differential diagnosis has to be weighed 
and discussed. 

Hc^es simplex may be recognized by its acute appearance, 
marked edema, presence of a cluster of small vesicles on an 
twythematous base, accompanied by burning or itching sensa- 
lons The adjacent glands are usually not enlarged, unless 
the lesmn becomes infected. Herpes usually heals in one to 
1 e and one-half weeks. If its involution lasts more than two 
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weeks, syphilis should be suspected and the necessary inves- 
tigation ordered. 

Chancroid presents an ulceration, acute in character, with 
an irregular border which is not indurated, and sometimes is 
undermined. The ulcer presents a purulent discharge and is 
accompanied by tender adenitis, which may suppurate and 
form a bubo. The causative agent of chancroid, the Ducrey 
bacillus, may be demonstrated by smear or from cultures. 

Cancer may be differentiated by its pearly border, sur- 
rounded by dilated capillaries, by its readily bleeding surface, 
and by the late appearance of the lympho-adenopathy (after 
several months). 

Granuloma inguinale is recognized by the absence of 
lymphatic involvement, slow course and by the finding of the 
so-called “Donovan bodies.” 

Lymphogranuloma inguinale (lymphopathia venereum) is 
differentiated from chancre by the small size and very short 
duration of the initial lesion, which often heals unnoticed by 
the patient, also by the marked swelling of the lymph glands, 
which are adherent to the overlying skin, become purulent, 
break down and finally form one or several discharging sinuses. 
The Frei test is always positive. 

Pseudo-chancre redux is a gummatous lesion occurring at 
the site of a previous chancre. It is differentiated from a 
chancre by the marked ulceration, absence of lymphadenitis, 
and absence of spirochetes in the lesion. 

In spite of the definite symptoms of a typical chancre, an 
a thorough knowledge of the differential diagnostic features > 
the physician, a definite diagnosis of primary syphilis shou 
be made only by the finding of spirocheta pallida or by a po>i 
tive serological reaction of the blood. The darkfield ^xaaa 
ination must be done several times and the serological tea - 
repeated at least once a week for six to eight weeks before 
diagnosis of Syphilis is definitely excluded. _ , 

Secondary Manifestations. — ^About five to eight wee ' 
after the appearance of the chancre, about the time of its 
appearance and often a little before, a generalized 
develops which is kno-ivn under the term of the secon a , 
manifestations of syphilis. This is often, but not ’ 

accompanied by constitutional symptoms like headaches, g 
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eralized adenopatliy, sore throat, loss of hair generalized 
weakness and anemia, low fever, “rheumatic pains, and 
so on. 

The rash appears at a time when spirochetes are numerous 
in the blood stream, when their multiplication is at its height, 
when foci of s}T)hilitic infection are scattered throughout most 
of the bod}'^ and the foundation is laid for the appearance, 
many years later, of serious complications of the disease. 

General Characteristics. — ^No matter what kind of erup- 


tion any case of early syphilis presents, regardless of the 
duration and morphology of tlie eruption, every secondary 
sj^hilitic rash has certain characteristics which are observed 
in almost everj^ case. They are: 

(а) Almost every eruption of early syphilis is symmetrical 
and more or less generalized. The older the stage of syphilis 
is, the less sjunmetrical the lesions are and the eruption is more 
localized. Lesions of late syphilis are generally asymmetrical 
and mostly limited to some one location. 

(б) Absence of any subjective symptoms. With the ex- 
ception of very few cases, the eruption produces no itching, 
or painful sensations of any kind. 

(c) The papular, follicular and often the pustular lesions 
show a definite infiltration (shottiness) which is due to the 
edema and lymphocytic infiltration. 

(d) The color of early syphilitic lesions is not as bright 
and brilliant as in other dermatoses. Faint pink, dull red with 
a tinge of yellow or brown, is characteristic. The “raw ham” 
color or “copper colored spots” which are described in old 
textbooks as tj^^ical, while being seen in some cases, are not 
absolutely characteristic for early syphilis. 

(c) Sequelae. It is characteristic for early syphilis that 
no sequelae or very insignificant ones are left after the erup- 
tion heals. The macular sjqjhilid may heal without even the 
faintest trace. The papular eruption, even a very pronounced 
nne. resolves without leaving any after-effects, except some 
pigmentation which may persist for some time. In rare cases 
a macular atrophy may appear as an after effect. The Dustnlor 

iSnns ^ proportion to the size of the 


(.n PoKmorphism. In the early stage of syphilis several 
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varieties of lesions are present. We often see cases in which 
at the same time macular, papular and sometimes even pustu- 
lar lesions are seen. 

_ (s) No matter how closely aggregated the early syphilitic 
lesions are, they seldom coalesce and usually remain discrete. 

(h) ^ With very few exceptions there are no vesicular syphi- 
litic lesions in adults. 

(i) The secondary syphilitic manifestations in women are 
much less pronounced than in men. 

The cutaneous manifestations of secondar}^ syphilis may 
be classified in three main groups: (1) macular, (2) papular, 
and (3) pustular eruptions. Very often a combination of two 
or three varieties may occur, so that maculopapular, papulo- 
pustular, or maculo-papulopustular eruptions may be seen. 

1. Macular Eruption (Roseola) (Fig. 124). — This ap- 
pears usually from six to eight weeks after the appearance of 
the chancre and presents pea- to bean-sized, well-defined 
spots, which are scattered mostly on the trunk, abdomen, less 
often on the upper and lower extremities, very seldom on the 
face and dorsd surface of hands and feet. The eruption is 
seen best below the axilla and over the shoulders. The color 
varies from light rose to dark brown. The eruption may dis- 
appear after a few days, or may last from one to two months; 
it is symmetrical and usually does not cause any symptoms. 
The lesions usually disappear leaving no trace, or a very slight 
pigmentation, or they may sometimes gradually change into 
papules. The roseola is often accompanied by a generalized 
adenopathy, mostly pronounced in the cervical and epitroch- 
lear areas, sore throat and headaches. 

The macular syphilid may sometimes be confused with 
drug eruptions, infectious exanthemata, tinea versicolor, pityri- 
asis rosea, etc. 

Drug eruptions are recognized by the pruritus, brighter 
color of the lesions, acute appearance and ver}' often involve- 
ment of the face, and backs of hands. 

The exanthemata are differentiated through the frequent 
elevation of the temperature, itching, and the generalization 0 


the eruption. 

Tinea versicolor is characterized by its long duration, it^ 
fawm-colored, large, irregularly shaped areas, fine scaling, an 



THE SKIN UMilTESTATIONS IN EAM.Y SVPHIUS 


1249 


by the demonstration of the Microsporon furfur. It never 
"“"pTt,l? is recognised by its 

salmon-colored, scaly lesions, the “ neral 

mth finely crinkled dry epidermis, the absence of any genera 
iopaliy and the absence of palmar and plantar lestons. 



Fig. 124. — Macular EjiiMloderin. (Courtesy of the Skin and Cancer Unit 
of the New York Post-Graduate Medical School and Hospital, Columbia Uni- 
versity.) 


Leukoderma syphiUtictnn is a variety of macular syphilid, 
and is a late manifestation of early syphilis. A very rare form. 
.•\ppears mostly half a year and later after the infection, and 
is usually seen on the sides of the neck in women. Sometimes 
it iiresents well-defined, round or irregularly shaped, hyper- 
picinented and depigmented spots, usually forming a delicate 
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network. Other times there are seen variously sized depig- 
inentecl spots, surrounded by hyperpigmented areola. Some 
aiitliors regard this disorder as an after effect of a previous 
roseola. This condition should be differentiated from: 

Tinea versicolor which is recognized by the presence of 
scaling, different distribution, and demonstration of Micro- 
sporon furfur. 



Fig. 125. — Discoid papulosquamous syphiloderm. (Courtesy o ^ 
and Cancer Unit of the New York Post-Graduate Medical School an 
Columbia University.) 


Vitiligo presents larger irregularly shaped patches, 
-may be seen on the face and dorsi of hands. It is often as\ 
metrical. , 

Chloasma is usually located on the face (forenea 
presents large hyperpigmented patches in women "iti 
systemic condition (uterine disturbances, pregnancy)- 
2. Papular Eruption. — The papular eruption is t e 
important and may be the first cutaneous manifestation 
early syphilis. The papules may appear either alone, or 
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macules. They may even be developed from earlier macule^. 
While usually generalized, the papular eruption favors certain 
areas of the body, i. c., face, neck, palms and soles. The in- 
dividual lesion is rvell defined, elevated, indurated and varies 
in size from a pinhead to plaques 2 cm. in diameter. The 
lesions may have a rounded, flat, or acuminate surface and 



Fig. 126.— Corymbose papulosquamous syphUoderm. (Courtesy of the 
sUn and Cancer Cnit of the New York Post-Graduate Medical School and 
Hospital. Columbia Vniversity.) ° 


ihe color varies from red to dark brown. The older the panular 

Staiof I tte 
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forming a collarette. If a large papular lesion is surrounded 
by a group of smaller ones, this grouping is called corymbijom 
syphilid (Fig. 126). According to Stokes, Corymbose lesions 
in many cases occur in relapses and present a tendency toward 
malignant syphilis. Corymbose lesions may be disseminated 
among papules of other types, or occur independently. If the 



rig. iz/. — jueiiucuiar papuiar sypnijooerm. ^ , 

Cancer Unit of the New York Post-Graduate Medical School and o=P' 
Columbia University.) 

lesions are flattened, or hemispherical, pea- to fingernail-sizod, 
they are called lenticular (Fig. 127). These may occur on 
all parts of the body, but are seen most frequently on the ac^ 
(hair line on the forehead), trunk (mostly on the back), 
and about the anogenital regions. Large flat papules, 
in size from that of a dime to a quarter, present the dtscoi 
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variety (Fig. 125), oi papular sypluloderm. They may form 
rings by involution of their centers. The aiwular papular 
sypluloderm occurs most frequently in the colored race, espe- 
cially on the face. The tjqiical lesion presents a ring with an 
elevated, indurated border, the surface of which tends to be 
smooth, shinj?^ and sometimes slightly scaly. The center of 
the lesion presents either unchanged normal skin or a slight 
scaling. While discussing annular syphilid we have to mention 
the so-called ueurosyphilid oj Uviia which is a recurrence and 
occurs several to manj'^ years after the infection. It consists 
of circles and semicircles with normal or pigmented centers. 
The border maj'^ be macular or slightly infiltrated and scaly, 
and is light reddish in color. The circles may form by coales- 
cence, gjuate figures. This condition occurs chiefly on the 
thighs and buttocks and is resistant to treatment. 

In the dipercntial diagnosis of papular syphilis, several 
conditions have to be considered and excluded: 

Psoriasis is recognized by its predilection for the extensor 
surfaces, bright red color of the lesions, absence of induration 
and the typical silvery thick scaling. 

Pityriasis lichenoides chronica is recognized through its 
marked chronicity, elementary lesions, which is a papule show- 
ing no signs of scaling imtil scratched with the nail, and the 
absence of palmar and plantar lesions. 

Lichen planus is recognized through its violaceous shiny 
flat papules, their small size and tendency to confluence, and 
absence of any scalp lesions. 

Papulonecrotic tuberculid is recognized by its primary 
lesion, which is a papule with a dried central necrotic plug 
by the presence of many pitted scars and absence of any 
lesions in the mouth and genitalia. 

In the discussion of papidar annular syphilid the following 
conditions have to be excluded: ° 


Tinea circinata is recognized through its scaly nonindurated 
border, presence of minute vesicles and the demonstration nf 
Oie ringworm fungus. 

Erythema multiforme is recognized hv Ho + • i . 
which is an edematous ring with a central buha 
once of painful lesions in the mouth and hv ro’f ^ 
iwedilection (extremities). ^ certain areas of 
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Granuloma annulare is recognized by its chronicity, and 
hard elevated smooth white to purplish border which is com- 
posed of closely grouped deep nodules. 

In cases of palmar or plantar syphiloderm (Fig. 128) the 
following possibilities have to be excluded: 

Arsenical keratosis on the palms is recognized by its pin- 
head-sized hard horny papules, some of which show a central 
depression. 

Psoriasis. (See above.) 

Toxic eruption is recognized through its sudden appear- 
ance, bright color of the lesion, intense pruritus. 



Fig. 12S. — Palmar papulosquamous syphiloderm. (Courtesy of * 
and Cancer Unit of the New York Post-Graduate Medical School an 
pital, Columbia University.) 


Eczema involving the palms and soles often spreads to t e 
dorsal surfaces of hands, fingers, feet and toes. The e enia 
and infiltration of the tissue with vesiculation and exudation 
also help the recognition of eczema. _ 

The jolUcnlar syphilid which presents acumiriate, ’ 
firm, reddish brown papules capped by a slight scaling an si 
uated at the mouth of the follicle occurs mostly on the ac^^i 
and is accompanied, especially in older lesions, by a 
erable pigmentation. On the scalp the infiltration of t e a 
follicle is followed by loss of hair, producing the wi ‘?jj„ 
evenly disseminated moth eaten alopecia of secondarj^ S3P ’ 
Several conditions have to be considered in the di leren 
diagnosis of jollicular syphilids: 
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Pityriasis rubra pilaris is recognized by its acuminate red- 
dish p'apules, marked scaling on the scalp, facial seborrheic 
dermatitis and dark follicular horny papules occurring on tin 
back of the fingers. Keratosis pilaris occurs more extensively 
on the extensor aspects of the extremities, and is of long 
duration. 

Lichen spinulosus is recognized by its elementary lesion- 
long spine protruding from the follicle mouth. 

Moist Papjdcs . — These are flat, firm or soft papules, which 
present a grayish or brownish secreting surface. The macera- 
tion of these papules may be explained by special character- 
istics of their places of predilection. They are seen on parts of 
the body, where two cutaneous or mucocutaneous surfaces are 
in constant apposition and w'here there is hypersecretion and 
retention of sweat, friction and irritation. 

Moist papules are seen frequently around the genitalia, 
anal region, and at the angles of the mouth, less often under 
the breasts in women, in the axillary and inguinal folds, be- 
tween the toes, and in the umbilicus. A dry papule on the 
genitalia may be converted into an eroded moist papule by 
mere process of coitus, and serve as a source of infection for 
a healthy partner. The surface of the papule is covered by 
thick mucoid secretion. Because of irritation and uncleanli- 
ness, moist papules around the vulva or anus may undergo 
papillomatous proliferation and hypertrophy, and form masses 
knovm as condylomata lata. These begin as a raised papule 
with a moist eroded surface. As the hj'pertrophy progresses 
the lesion becomes more elevated and larger. Some lesions 
become confluent, forming vegetating plaques, covered with 
grayish pellicle. 

\^cry similar to the moist papules is the so-called mucous 
patch, which is the typical secondary syphilitic lesion of the 
mucous membrane. It is a raised papule whose surface has 
been eroded and flattened by moisture and friction and is 
covered by a grayish-colored, loose or partially detarheH 

.«.n*r™e. Th. ^ucous patches are seen raosf often “he 

active period of the disease on the buccal murcac r 
the angles of the mouth, on the tongue anrl t 
vulva and in the vagina. Split papules are s- 


of the moulh. 
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nescent in character. They may exist sometimes only two to 
tliree days and disappear. They may stay unrecognized for 
a long time and are therefore very infectious. When the syphi- 
litic papule occurs on a surface where there is constant fric- 
tion, and traumatization (side of tongue), the mucous patch 
may become condylomatous or ulcerate. On the other hand, 
on the dorsum of the tongue where there is very little friction, 
'the syphilitic lesion is not eroded, but remains a reddish smooth 
papule. The secretion from the moist papules, condylomata 
lata and mucous patches is highly infectious. 

Condylomata lata have to be differentiated from the fol- 
lowing conditions: 

Condyloma acuminatum may be recognized by its cauli- 
flower appearance, pointed top, narrow, almost pedunculated 
base. 

Granuloma inguinale by its nodular hard border, ulcerated 
surface, and marked chronicity. 

Pemphigus vegetans recognized by the spreading of its 
vegetations beyond the regions, adjacent to the mucocutaneous 
openings, presence of groups of blebs on the border of the 
plaque, and marked painfulness of the mouth lesions. 

Mucous patches should be differentiated from the following 
conditions occurring on the mucous membrane. 

Lichen planus is recognized by silvery color and punctate 
mosaic network of the lesion. 

Erythema multiforme by its bullous lesions, mouth very 
sore. 

Aphthae by singleness of lesions, marked soreness and pees 
ence of ulcerations. . 

Leukoplakia buccalis is a sharply defined, roughened an 
thickened patch with a dry surface; absence of any membrane 
or exudate. , 

3. Pustular Eruption. — ^This is relatively uncommon an^ 
occurs usually in ill-nourished persons, or individuals ^ 
resistance has been lowered by the syphilitic process. ^ 
pustular lesions may be primary or may form from ^ 

existing papular lesions. Some pustules may appear on ^ 
face (about the nose and forehead) and scalp, together wi 
generalized papular eruption. 

The typical pustule is a flat, discrete, indolent, mostly p 
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.,ed lesion. containing TnL'sdfn 

''“;:n ?n"of the lesions minute PiS^” =Jj"; 
colored scars or atrophic spots occur. Many of these disappear 



Fig. 129. — ^Rupioid sjT)hiIoderm. (Courtesy of the Skin and Cancer Unit 
of the New York Post-Graduate Medical School and Hospital, Columbia Uni- 
versity.) 


later, so that the number of remaining scars is very small in 
proportion to the healed lesions. 

The giant pustular s\nphilid is called rupia (Fig. 129). It 
appears mostly as a recurrence in neglected, untreated or insuf- 
ficiently treated patients. The lesion is a moderately deep 
ulceration. wiUi clear-cut edges and purulent discharge. It k 
covered by hea\y blackish-brown crust, which thickens in the 
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middle by concretions from below,' while the ulcer enlarges, 
and forms a pyramidal hardened mass of oyster-shell config- 
uration. At times it may attain a diameter of 1 to 2 inches, 
and when it heals it leaves a definite characteristic pigmented 
scar. 

Differential Diagnosis . — Several conditions should be men- 
tioned in the differential diagnosis of pustular syphilid. 

'Variola pustule is umbilicated and surrounded by an in- 
flammatory areola. The eruption presents rapid changes from 
papule to vesicle and pustule. It is preceded by high fever. 

Drug eruptions are usualty accompanied by marked sub- 
jective symptoms. 

Rupioid syphilid has to be differentiated from: 

Ecthjnna: rarely involves face, and presents superficia 
ulcerations covered with a thin flat crust. Occurs rnostly m 
undernourished children, or debilitated patients suffering from 
old age, poor hygiene, diabetes. 

The Late Secondary Manifestations. — ^The skin lesions 
of early syphilis usually clear up in a short period and t e 
infection enters into the so-called “latent” stage, whic is 
asymptomatic and uneventful, and may last for many 

However, other manifestations than those described a ov^ 
may appear in cases with an inborn low resistance, or t ose 1 
which the natural resistance of the patient has been 
by some chronic or acute infection, or in cases in whic 
gradual development of immunity is disturbed by 
and insufficient treatment. Some of these cases present a 
layed secondary rash which lasts longer and is less ^ 

to therapy than the usual eruption. But the most req 
and important occurrences in these cases are the 
the skin, mucous membranes and viscera. These 
usually appear between one-half to three years after t e in 
tion, but may occur much later than that. The longer e 
interval elapsing between the secondary rash and the re ^ 
the less -nddespread the relapse is. The late 
apt to be less symmetrical, less generalized, more solitary 
lesions are larger and separated by wider areas 'and 

The lesions show a tendency toward increased inhltra 
are followed by marked destruction of tissue, atrophy 
formation. 
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Some of these recurrences show a simUatily to the early 
secondary eruptions, others show characteristics which make 

them resemble tertiary sj^philis. 

The recurrence of the chancre is called monorecidiYC. 
T^Iacular, papular, pustular, follicular generalized eruptions 
may appear as recurrences. Many lesions have an annular 
configuration, some are very scaly and hyperkeratotic. Recur- 
rent mucous patches and condyloniata lata are especially dan- 
gerously infectious. 

Among the late secondary^ eruptions the following are worth 
mentioning; 

(1) Corymbiform syphilid. (2) Rupioid syphilid. (3) 
Leukoderma syphiliticum. (4) Neurosyphilid of Unna. (5) 
Erythema nodosum syphiliticum. 

The Serology in Early Syphilis. — In spite of the definite 
characteristics of secondary syphilis it is desirable and impera- 
tive that the diagnosis should be verified by serological ex- 
aminations. 

The Wassermann test in early syphilis is positive in 36 per 
cent one week after the appearance of the chancre, in 60 per 
cent the second week, 69 per cent after the third week, and 
about 80 per cent after the fourth week. It is positive in no 
less than 98.5 per cent of all cases of secondary syphilis and 
in 70 to 75 per cent of all relapses. 

Summary, l. The early diagnosis of syphilis helps to 
prevent the infection of others, and makes the cure of the pa- 
tient more certain. 

2. The clinical characteristics of primary and secondarv 
syphilis are given. 

3. Differential diagnosis is discussed 

4. The recurrences are described and' discussed. 
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THE LATE CUTANEOUS MANIFESTATIONS OF SYPHILIS 

The late cutaneous manifestations of syphilis are being 
encountered with ever-decreasing frequency. Even in large 
clinics tertiary cutaneous sj^hilis is now a relative rarity. 
There are many factors responsible for this decrease, among 
the most important of which are the introduction of the arseno- 
benzols in the treatment of syphilis, the dissemination of 
knowledge of the importance of early treatment, advance in 
the science of serology and the establishment of more exact 
criteria of adequate treatment and of cure. The morbidly 
sensitive conscience, bred by the recent vigorous educational 
campaign in this country, cannot but eventually lead to a fur- 
ther decrease resulting in a situation wherein the late cutaneous 
manifestations of syphilis will be classified with the rarer 
dermatoses. 

The diagnosis of tertiary syphilis is of importance not only 
because of the cutaneous manifestations per se and their pro- 
gressive character, since the eruption may be minimal and 
may run a benign course, but because these cutaneous mani- 
festations may only be a cloak for underlying organic involve- 
ment or implication of the cerebrospinal axis — ^lesions of far 
greater significance than the cutaneous manifestations. Sta- 
tistical data show tliat the Wassermann test is negative in 
approximately 25 per cent of patients with late cutaneous 
manifestations of syphilis. This fact serves to indicate the 
importance of acquaintance with the varied clinical manifesta- 
tions of tertiary sjqihilis of the skin and also to caution 
ngamst diagnosis based wholly on the negative results of sero- 
logic tests. 


ii6i 
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The clinical picture of tertiary syphilis is not as protean 
as that of the secondary stage but is nevertheless very varied. 
In contradistinction to the acute exanthematic eruption of the 
secondary stage the tertiary eruption is often characterized by 
sparseness, lack of symmetry and the tendency to remain local- 
ized. The course is a chronic one and the development of the 
lesions follows a fairly definite pattern, producing character- 
istic formations of individual lesions. Tertiary syphilis is pre- 
dominantly destructive and leads to scarring. The tertiary 
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Fig. 130. — Grouped nodular syphilid. (Courtesy of the Skin 
Unit of the New York Post-Graduate Medical School and Hospita , 
University.) 


lesion is further characterized by' an almost complete a 
of spirochetes which explains its noninfectious nature. 

Traditionally the late cutaneous manifestations are 
into the nodular and gummous forms. This classifica ton 
arbitrary' one and of clinical descriptive value on y, 
process in each case is essentially the same. Ihe 
as designated here is defined as a circumscribed in i r< ^ 
the cutis which goes on to destruction. The gumma ^ 

structive infiltration of the hypoderm and nften occu ^ 
single lesion. The nodule is smaller, does not 
to softening and ulceration, and occurs in groups, or . 
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cence lakes on the serpiginous form. It is obvious that traiiM- 
tion forms between these two arbitrarily designated types must 

and do exist. . , 

The Nodular Syphilid.— The grouped nodular syphilid 

may appear as early as three to five years following the infec- 
tion or only after several decades. The primary lesion is a 
small, pale red or brownish-red, lentil-sized or larger, slightly 
elevated, painless, infiltrated lesion wth rounded contours, 
which is at first shiny but which may later become scaly or 
even crusted. In the course of development new lesions appear 
peripherally while healing of the older more centrally placed 
lesions takes place. Peripheral spread does not proceed equally 
in all directions and instead of the circinate lesion so charac- 
teristic of some forms of secondary sjTohilis we have gyrate, 
polycyclic, segmented, reniforni or irregularly grouped lesions. 
Without treatment these lesions can gradually extend to in- 
volve large parts of the cutaneous surface. As a rule there is 
a single localized group of nodules but lesions may also be 
present on other parts of the body, and when occurring in 
groups may, in the course of evolution, coalesce to form one 
large area. 

On healing the lesions leave areas of mildly atrophic ap- 
pearance or pale white soft smooth scars, most of them with 
a zone of hyperpigmentation surrounding the depigmented 
area. On the other hand, central healing may be so complete 
as to give to the whole the appearance of an eruption with 
peripheral lesions in which the central zone had never been 
involved. 


The serpiginous nodular sj^philid is a clinical variant of the 
grouped nodular variety, produced by the confluence of nodu- 
lar lesions to form a band. This band is from 14 to 1 cm in 
width, erythematous or copper-colored, scaly or even crusted 
and extends peripherally to form horse-shoe shaped gvrate or 
reniform lesions with atrophic or irregular scarred and uie 
memed centers. Lesions do not reappear in the scar, anfm 
poriant diagnostic sign in differentiating tertiarv svnTiiurf 
tuberculosis of the skin, in which tuberc S S 
the healed and scarred area. These lesion? ^ ’^^^PPear in 
parts of the body surface and approach or codweeS^ 
bonne eruptions to form bizarre or geographic %urTs • 
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Ulceration is a common accompaniment of both the above 
forms giving rise to the third clinical group, the ulcerative 
nodular and ulcerative serpiginous syphilid. For a proper 
understanding of the process it must be stressed that a sharp 
dividing line between these various forms does not exist. The 
crusted nodular syphilid is only a transition form between the 
purely nodular lesion and the frank ulceration, and lesions 
intermediate in character and of varying gradations between 
tlie two extremes may develop. Any combination of these 
various forms may exist in the same individual at one time, or 
at different times, or may even form component parts of the 
same lesion. The type of reaction is dependent upon immuno- 
biologic factors, probably local in character, or possibly influ- 
enced by local considerations. These findings have their- an- 
alogy in the tuberculids, of which several types, varying from 
the relatively anergic to the relatively hyperergic, may be co- 
existent in the one individual. 

The ulceronodular lesion is characterized by a cluster of 


rounded ulcerations, with the punched-out appearance, per' 
pendicular borders and infiltrated base characteristic of the 
syphilitic tertiary ulcerations. The floor is covered with thic 
sanious pus or the entire ulceration is covered with an adherent 
greenish-black crust. At times ostraceous crusts are forme , 
so called because of the many layers which constitute t is 
crust, the oldest and smallest occupying the topmost centra 
position. It is the result of an intermittent but progrpsive 
destructive’ process. Peripheral extension takes place as m 
non-ulcerative variety, while healing takes place in the 0 w 
more centrally placed lesions. The scars are at first 
or of a purple hue but gradual depigmentation leaves a 'v 1 e 
smooth scar with a surrounding narrow zone of hyperpigmen 
tation. Hypertrophic scars and true keloids occasiona J 


result. 

Ulceration is a more frequent accompaniment of the se^r^ 
piginous lesion than of the nodular variety. The gyrate 
reniform infiltrated border becomes hollowed out, the ep 
depending upon the degree of infiltration, and is simi a 
crust-covered or pus containing. The ulceroserpiginous e_^^^ 
with its advancing gyrate ulcerated border and inner scar 
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area is as characteristic a clinical picture as there is in der- 

The^ destructive effects of the ulceronodular and ulcero- 
serpiginous varieties are, as a rule, not of great significance 
since the entire process is quite superficial and the deeper 
structures are not at all affected. Involvement of the thin 
mucocutaneous and orificial parts such as the nose, ears, eye- 
lids, prepuce and vulva may however produce serious cosmetic 
and functional damaging effects and result in ectropion, sym- 
blepharon, narrowing of buccal orifice, etc. 



Fig. 131.— Palmar syphilid of three years’ duration. (Courtesy of the 
Skin and Cancer Unit of the New York Post-Graduate Medical School and 
Hospital. Columbia University.) 


Gumma.— The gumma has always been considered the 
classical lesion of tertiary cutaneous syphilis. This is based 
on oUicr considerations than frequency since the nodular syphi- 
lid is more common than the gumma. It starts as a smaU 
subcutaneous, rounded, firm, painless nodule, the size of a nea 
or even larger when first detected. The overlying skin is 
freely movable over the nodule. Early and small, it barelv ' 
causes any perceptible elevation, but in the course of evolu 
u™, as U,c lesion continues to grow, the site becomes definMy 
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elevated, the overlying skin becomes adherent and of a pink, 
then of a livid, or violaceous color. Even at this stage the 
lesion may undergo complete resolution, but almost invariably 
the gumma goes on to softening and finally to ulceration. A 
thick, gummy, sanious material is released. The opening in- 
creases in size and in the fully developed stage the deep 
punched-out ulcer with perpendicular borders and indurated 
dull-red base is formed. The sites of predilection for gummas 
include the soft parts of the leg especially just below the knee, 
the thigh, the forearms, the forehead, the nose and the sternal 
region, but gummas may appear on any part of the body. 
Gummas may appear relatively early, that is, three to five 
years after infection. As a rule a single gumma is present 
but numerous gummas may appear on various parts of the 


body or in the same locality. Neighboring ulcerations may 
coalesce and be separated only by epithelial bridges which 
eventually also disappear and leave a single large ulceration. 

The course of development extends over a relatively short 
period of time, several weeks to several months, and when fully 
developed the gumma may remain for a period of six mont s 
to two years without cicatrization. The resultant scar depen s 
on the extent and severity of the ulceration and upon the trea - 
ment. Small lesions treated early will leave good scars I'lti 
very little if any retraction and no functional disturbance. 
Even large ulcerations will leave surprisingly smooth flat scars. 
Lesions which extend deeply to involve other structures suc^ 
as muscles, tendons and bone leave depressed and 
scars which may interfere with the function of the part. ^ 
tensive gummas of the face, fortunately rare enough nowa ay^. 
may cause severe and unsightly mutilations of the nose a ^ 
eyelids or even of the greater part of the face, the under y mo 


structures and the buccal cavity. 

The gumma is a painless lesion. Pain is present on 
those instances in which extension of the ulceration 
resultant scar interferes with the nerve trunk. The .8^” 
health of the patient remains surprisingly good, except m 
in whom large parts of the cutaneous surface are 
In the latter cachexia may supervene. Occasionally ex em 
and prolonged involvement will lead to generalized amy oi 

There is another form, a diffuse gummous infiltration " 
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may occupy a relatively small area or involve the greater part 
of an extremity. Ulceration takes place at numerous sites and 
destruction continues until, at times, the entire area is hollowed 
out. The infiltrate may be very superficial and leave a shallow 
ulcer or may extend deeply and produce a great deal of destruc- 
tion, and finally irregularly shaped and depressed scars. 

Gummas mav in rare instances assume a verrucous or 
frambesiform appearance, the hj'pertrophic part either sur- 
rounding the ulcer or rising from the center of the ulcer. Le- 
sions of this character at times offer interesting diagnostic 
problems. 

Interference with the lymphatic circulation may lead to sec- 
ondary elephantiasis of a part of an extremity. Esthiomene, 
chronic ulceration of tlie xnilva associated with elephantiasis 
first described by Huguier in 1848, while in most instances now 
known to be the result of infection ndth the virus of lympho- 
granuloma venereum, is in some cases a tertiary manifestation 
of sjTihilis. 

The late palmar and plantar syphilid often occurs without 
any other cutaneous manifestation of late syphilis. As a rule 
only one palm or one sole is affected, but both palms or both 
soles, or even all four parts may be involved. The lesion may be 
a single one covering the greater part of the palm or may con- 
sist of a variable number of small, dry, scaly spots, rounded or 
polycyclic, slightly elevated, definitely infiltrated and at times 
with a papular border. Ulceration occurs only very rarely. 
The advancing margin may spread distally to involve the 
palmar aspects of the fingers, proximally to the wrist or to the 
lateral and medial edges but rarely attacks the dorsal aspects 
of the hands or feet. HxT^erkeratosis is at times very pro- 
nounced and is then frequently accompanied by fissuring. The 
h\Trerkeratosis in unusual cases may consist of large verrucous 
masses with deep fissures. The lesions are persistent and are 
ver>' resistant to treatment. Psoriasis and eczema will at times 
closely resemble palmar syphilis and have to be excluded 

in, pin™. r "ii-nifestations of 

Juxta-articular Nodes.— These are harrl 7 x 
infiammatory. of varying size from that of 
walmu. found in the vicinitv of the joints 


most often the 
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elbow. These nodes are fibrous in character and therefore if 
of long duration respond to treatment only very slightly if 
at all. 

Chancre Redux. — term which has unfortunately been 
promiscuously used to designate two conditions, first the recur- 
rent chancre which is a result of insufficient treatment and then 
also to designate a lesion on the penis which is nothing more 



Fig. 132. — Diffuse gummous infiltrate. (Courtesy of the Skin an 
Unit of the New York Post-Graduate Medical School and Hospita , o 
University.) 


than a small gummous ulceration. The first is a 
manifestation occurring within the first few weeks after re 
ment, the second a late manifestation. . ,v 

Perforating Ulcer of the Foot (Mai perforant du P’f ( 
— This lesion is a trophoneurotic ulcer of small dirnensi 
which occurs at the pressure points, the first and fift 
tarsophalangeal joints and the heel. It starts as a YV 
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keratotic area beneath which ulceration takes place, the central 
hj^Derkeratotic zone then being cast off, lea\ing a small ulcci 
with a surrounding area of hyperkeratosis. The ulcer is pain- 
less and is the result of pressure over an area with le^^ened 
innerv’ation. In about SO per cent of cases this lesion is asso- 
ciated with other manifestations of tabes dorsalis, the re- 
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nia.nd.M -Kctirring in other diseases of the .nin.i . 

P nnttonuelia. or as an accompaniment of^e t 
vvhu h afu-ct tile spinal cord secondarily such 

•I le-iilt of iienpheral nerve lesion- ' '^i^betes, or a- 

1-K neuritis. In tabes, rest and antS-r^LT 
'nnie about improvement and healino^L^^^'^ 

Pn-^ure takes place altogether too readUy^^ ’’^^urrence upoi 
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Treatment. — The treatment of the late cutaneous mani- 
festations of syphilis is the treatment of syphilis in all its 
phases and with the many associated problems including reac- 
tions, complications, serologic response, duration of treatment 
and relapse. Within tlie confines of this paper it is impossible 
to discuss all these broad aspects of therapy and we shall deal 



Fig. 134. — Perforating ulcers of the feet of four years’ duration^ 
of the Skin and Cancer Unit of the New York Post-Graduate Me 
•uid Hospital, Columbia University ) 

only with those which have a more direct hearing on tin 
ment of the late cutaneous manifestations. -'oudy 

There is statistical evidence which bears nut the 
held belief that there is a smaller incidence of serious 
invoK'enient and inv'oh ement of the central nervoii.-’ 
patients with late cutaneous manifestations as compart 
a similar untreated group without cutaneous mani esta 
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The term benign therefore has a double significance when 
applied to the tertiar}^ manifestations, first, that it rarely pro- 
duces anv serious local damage and second that serious visceral 
and nervous system involvement is diminished. Yet this pro- 
tection is only relative since 36 per cent of the p^atients in 
Moore’s series presented lesion elsewhere and in 25 per cent 
the associated lesion, cardiovascular, cerebrospinal, visceral or 
ocular, was of a more serious nature than the cutaneous lesion. 
Ever\f patient must be thoroughly examined with these objec- 
tives in mind and no examination is complete wthout a lumbar 
or cisternal puncture. The treatment of the patient with syph- 
ilis of the central nervous system complicated by the existence 
of late cutaneous manifestations is an entirely different prob- 
lem from that of the patient whose sole manifestation of syphi- 
lis is a gumma of the leg or a serpigino-ulcerous syphilid of 
the buttock. One is not concerned with the importance of 
therapeutic shock in the treatment of nodular or ulcerative 
syphilids but one injection of arsphenamine in a patient vrith 
undiagnosed cardiovascular syphilis may result in a fatality. 
Similarly the therapeutic paradox, otherwise unimportant, mav 
become of prime importance if a cardiac lesion is discovered. 
The first and most important part of the treatment is, there- 
fore. thorough examination. The more serious lesion, if dis- 
covered. will govern the considerations of treatment and 
relegate the cutaneous involvement to a position of secondarv 
importance. 


Treatment will also be influenced by the age of the patient 
hi> or her general health and the presence of associated dis’ 
eases. The patient with pulmonary tuberculosis will have fn 
bt earned alo„s much more conservatively and with relativelv 
smaller amount of arsenic and heav\^ metal- tLo 7 • ^ 
nephritis cannot tolerate as much Saw 
Itance will have to he placed on the 7e„Ss a 
again u must be emphasized that so-called “ret,,*-' 

be adiiisted to meet inHivJdnni treatment 


muM be adjusted to meet individual needs and 

and that every patient is a .specific enfifv ^ ’’.^^^^’'^ments, 

"tud\ and observation. ^ requiring careful 

The Wassermann lest is positive in . • 

cent patients with late cutaneous Per 

two thirds of these is nr "veS 

eversible with treatment. 
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It must be stressed mid the inquiring and worrisome patient 
must be made to understand, that the desideratum of treatment 
is not a reversal of the Wassermann test as it is in early syphilis 
where the object of treatment is cure, but is for relief from 
existing manifestations and for prevention of progression and 
relapse. Our present-day therapy leaves no hope for the bio- 
logic cure of late syphilis. Serologic cure, the reversal of the 



Fig. 133 . — Nodular ulcerative sj-philid. (Courtesy of the Skin an 
Cnit of the New York Post-Graduate Medical School and Hospital, 
University.) 

Wassermann test, in late syphilis is not to be aimed at. ^ 
tistical evidence shows that relapse occurs as freqiicn > 
patients who attain a reversal of the Wassermann tc.-t .i- 
the Wassermann-fast group. ^ 

To avoid progression in latent syphilis two years o 
ment with arsphenamine and a heavy metal, prefera 
muth, is considered as the optimum necessary amount. 
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sional rest periods between courses of treatment are prescribed 
during the second year. The problem of the treatment of the 
late cutaneous manifestations in the absence of other findings 
does not differ very much from that of the treatment of latent 
sjT)hilis. The lesions are benign in character and respond very 
readily to treatment. Several injections of an arsenical or a 
hea\y metal are sufficient to heal cutaneous involvement even 
if of quite large extent. The tendency to relapse or progres- 
sion is however much greater in this group than in the group 
of latent sjq)hilis and the treatment is Uierefore somewhat more 
strenuous. In a small series of cases Moore found that seven 
courses each of an arsphenamine and a heavy metal prevented 
relapse. Treatment should be continuous, but as in the treat- 
ment of all late syphilis, occasional short rest periods are not 
contraindicated. Neoarsphenamine is preferable to arsphena- 
mine and in relatively smaller dosage than is used in the treat- 
ment of early syphilis. Because of the many advantages it 
possesses over mercury, bismuth has now almost universally 
replaced mercury. Courses of bismuth alternate with those 
of neoarsphenamine. Below is a suggested outline of treatment. 


Weeks. 
1- 7. 
8- 15 
16- 23 
24- 31 
32- 39 
40- 47. 
4S- 53 
54- 63 
64- 69 
70- 79 
SO- S5 
S(>- 9? 
9 (> 101 
102 112 


Drug. 

Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicylate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicylate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicjiate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicylate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicylate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicylate (in oil) 0.2 Gm. 
Neoarsphenamine 0.45-0.6 Gm. 
Bismuth salicjiate (in oil) 0.2 Gm. 


Tile recent decline in the popularity enioved hv th. • 
for so many years is largelv due to thp p ^ iodide 
tamed from the administration of the arsnhen ol 

ouuh. The iodides are not spirocheUcida Th 
the resolving effect tliey have on grannlom 

tiary cutaneous manifestations wUl heal ranidr 

eai rapidly under iodide 
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therapy, but progression and relapse are not prevented. If 
used in conjunction with bismuth or arsenic the removal of the 
granulomatous tissue by the iodides will allow for better pene- 
tration of the more active remedies. The ease of administra- 
tion, the relatively few contraindications, and the kno^vn benefi- 
cent effects are strong arguments for the continuation of iodide 
therapy. The average dose is 10 to 20 grains three times daily, 
of a concentrated aqueous solution of potassium or sodium 
iodide well diluted and taken one-half hour before meas. 
Iodides may be administered at any time during the course o 
treatment, but are most often prescribed during the heavj 

metal phase. . , 

While specific treatment brings about rapid healing m 
absence of local treatment, ulcerated lesions neverthe ess re 
quire some form of protective dressing until such time as 
lesions have become epithelialized. In the more exu ative a^^ 
purulent lesions hot wet compresses with a dilute solu ion 

mercuric chloride (1:4000) are indicated. parent 

tive lesion 5 per cent mercurial ointmeiit, or 5 to 1 P 
ammoniated mercury ointment, are satisfactory an pr 


more rapid healing. . , 

The Wassermann test is performed at intervals 

treatment but one is not to be influenced any more y 
results of the serologic tests than one would be by a n 
Wassermann obtained in the first few months, in t e c 


treatment of early syphilis. _ rnmnlete 

Adequate post-treatment care requires semiannual p 

physical and serologic examinations. 


* 
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SYPHILITIC JOINT DISEASE 

It has frequentty been said that syphilitic involvement of . 
joints can simulate any form of arthritis, and that statement is 
probably true in rare instances; however, the great majority 
of cases fall into fairly well-defined categories and should be 
easily diagnosed if the possibility of syphilis is borne in mind. 
All the cases which we have seen fit readily into the following 
classification; 


I. Arthralgias. 

II. Syno\'itis or arthritis. 

III. Gummatous inhltration ol soil tissues, cartilage or bone. 

IV. Periostitis adjacent to joints. 

V. Charcot joints. 


Arthralgias. — ^In early sjq^hilis 5 to 10 per cent of patients 
have vague joint, muscle or bone aches causing considerable 
discomfort, similar to the aches associated with influenza and 
other acute infections, but which are accompanied by no ob- 
jective clinical or roentgenologic findings in the joints. While 
they may occur any time after the development of the 
cliancre. they are commonest at the height of the systemic re 
action during the secondary stage. As in arthralgias occurring 
during the course of other infectional diseases, the mechanism 
of the pain IS unknoiyn. A possible explanation in some cases 
i^s mild periostitis adjacent to the joints similar to that in case 
1 1 1 but too slight to be seen roentgenographically 
Sj-nontis or Arthritis.— True involvem^nf ' r • • 
..bimivc change, occur, very rarely in early swhi°s”tl'pS 
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cent of Stokes’s series^) but occasionally in late syphilis. 
Probably the most frequent form is the bilateral hydrops or 
synovitis of the knee joints in congenital syphilitics called 
Glutton’s joints. There is marked swelling but no redness, 
and local warmth, pain and tenderness are very slight. Roent- 
genologic study reveals nothing except synovial effusion. 
piration of fluid is followed by rapid reaccumulation which 
may persist for many years" without permanent damage to the 
joint structures. In the few fluids which we have studie 
cytologically there was nothing characteristic; total leukocyte 
counts vary from 10,000 to 45,000 and a preponderance 0 
lymphocytes is usually found on differential count. One ui 
inoculated intratesticularly into a rabbit by one of us gave a 

negative result. _ 

Synovitis identical with that of congenital syphilitics ma) 
occur in early and late acquired syphilis. In addition, a po ) 
articular form of joint involvement has been reported- ' 
have never seen the latter but Chesney and his 
have described three cases in which diagnosis -j 

able since intratesticular inoculation of '^^^bits with join 
was positive. The pain and local heat were slight in prop 

tion to the swelling. , „f 

Diagnosis is based on the clinical features and 
response to antirheumatic drugs, a positive 
action, and prompt response to antiluetic treatmen . 
ital cases often show additional stigmata. Because i J 
disease may follow trauma and lead to an erroneous diag^^ 
of traumatic synovitis, syphilis must ^e serious y g 
all such cases, especially when effusion is P , 

The following report is typical of congenita yP 

synovitis : 

Case I.-P. H., a well-developed boy of eight fever, 

physician to the hospital with the diagnosis o s.vellin^ 

There had been bilateral swelling of the knees or si.\ interfered with 

which had come on gradually was only slightly ji^ fever. The 

walking. There was no previous or family the apev an'i 

lungs and heart were normal c.vcept for a soft s> ,u5t 

pulmonic area. The cardiac rate was normal. The 1 

palpable. Both knees showed a fusiform swelling w jfo- 

They were slightly warm to touch and veiy- slig t y en f,nding5 of 

tion was free e.xcept for slight pain on forced flexion. 
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sienificancc were moderate keratitis and rhagadcs about the mouth, sbcht m 
cC-tic anemia, a normal white blood count, and a 4 plus blood Uassermann. 
(Subsequent examination of the patient’s father revealed syphilitic aortic in- 
sufficiency, aortitis and a 4 plus Wassermann although he denied knoulcdce 


of priman' or secondary manifestations.) 

Each knee joint was aspirated four times with total leukocyte counts vary- 
ing from 14,000 to 42,000. Differential counts showed great variation in the 
tvpe of cells present. Early in the disease as high as 90 per cent of the cells 
were polymorphonuclear neutrophiles while a count made one month after 
admission revealed 16 per cent neutrophiles, 43 per cent small lymphocytes, 
16 per cent monocytes, 21 per cent clasmatocytes and 4 per cent unclassified 
cells (supraxitally stained preparation). Inoculation of this fluid intrates- 
ticularly into a rabbit was negative. Temperature never went above 100.5° F. 
and seldom above 100° F. Roentgen examination of the knees revealed only 
massive effusion. There was no response to antirheumatic drugs but the arthri- 
tis responded promptly to antisyphilitic therapy. 


Gummatous Involvement of Joints. — From the nature 
of the process it is obvious that this tj^e of joint involvement 
occurs only in late sj^ihilis. The gumma may originate in ad- 
jacent bone or soft tissues and infiltrate into the articulation, 
or it may arise vnthin the joint. Roentgenograms may reveal 
large or small areas of bone destruction. Pain and local heat 
are either slight in proportion to swelling or entirely absent. 
.\s in other forms of joint syphilis the response to antiluetic 
treatment is prompt and striking; but, depending upon the 
degree of bone and cartilage destruction that has occurred 
prior to treatment, there may develop greater or less secondary 
osteoarthritis superimposed upon the damaged joint. In the 
same or other joints other types of involvement, such as 
synovitis and periostitis of adjacent bones, may occur as in the 
following case; 


C.ise n.-On February 15, 1938, a sLxty-seven-year-old married ItaUan 
female (R, G 1 was admitted to the syphilis wards of Bellevue Hospital com 
plaining of pain and swelling of the left sternodaxdcular joint for fifteen months 
and of pain in her right knee and lower thigh for twenty vears Her first fonr 
pregnancie.s re.sulted in normal, full-term children, all aUve'and well with „ 
live Wassermann reactions in February, 1938. The next six 
mg in IQO:. resulted in late miscarriages or stillbirths The last two"”^’ 
resulted in living children, but both died within the first year of 
The patient denied all knowledge of anv stern, nf ' 

from her presenting complaints, denied pan' illnesses of V 
examination, however, she presented manv lnt„ ' u-l consequence. On 
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diameter. On the skin of the left shoulder at the outer end of the clavide 
were 2 partially healed gummas. A third gumma, almost entirely healed, was 
found on the abdomen and scars of what were probably healed gummas were 
noted on the right breast and left chest. The pupils and fundi were normal. 
Examination of the heart showed slight enlargement; there were no murmurs 
and the A2 was not accentuated or ringing. The blood pressure was 120/80. 
The liver was felt 6 cm. below the costal margin and was nodular, but not 
tender; there were no signs of collateral circulation and no jaundice. There 
was slight tenderness of the right knee which was moderately swollen and 
presented a patellar click, and of the distal third of the femur. There was 
little or no limitation of motion. The deep reflexes were equal and active. 
There were no sensory changes and the Romberg w'as negative. Roentgen 
e.xamination of the heart showed moderate enlargement in all diameters and 
definite dilatation of the supracardiac portion and arch of the aorta (9.3 cm.). 
The left clavicle showed destructive and hyperplastic changes of the inner 
third with almost complete destruction of the sternoclavicular joint and path- 
ologic fracture. Further roentgen study showed marked osteoperiostitis of the 
lower third of the right femur and periostitis of the upper end of the right 
tibia. The right knee joint showed no abnormality except slight evidence of 
fluid. Aspiration of this joint yielded 8 cc. of fluid, slightly blood-tinged due 
to trauma on aspiration. Examination of the fluid showed 14,800 leukocjtes 
of which 82 per cent were round cells. 

The blood Wassermann tvas 4 plus. Icteric index and van den Bergh 
tvere normal. Blood count and chemical findings were normal. 

Clinical diagnosis; gumma of the left sternoclavicular joint and meian 
end of the clavicle, multiple skin gummas, probable gummas of the liver, 
aortitis, osteoperiostitis of the right femur, periostitis of the proximal end 0 
the right tibia, and hj’drarthrosis of the right knee. 

In this case there is no doubt about the syphilitic nature of 
the gummatous lesion of the sternoclavicular joint and of 
osteoperiostitis. The cause of the hydrarthrosis of the rig t 
knee is not as certain, but this was probably due to syphilitic 

synovitis. _ _ . h 

Periostitis Adjacent to Joints. — Periostitis, althoug 
fairly common in both early and late syphilis, is not usua } 
associated with joint pain. However, the coexistence of pen 
ostitis adjacent to joints is so closely related to joint 
some cases that, in the absence of objective joint findings, 
periostitis seems the most probable cause. This explana 10 
appears logical since, in a joint like the knee, rnovement ^ 
tension on the periosteum at the site of tendon insertions. 
following is a most striking case thought to be of this ^yP^’ , 

though there is no absolute assurance that the joint pam 
tenderness were on this basis: 
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Case in.— C. T., a twenty -eighl-year-old married white woman, was 
transferred to the svphilis wards of Bellevue Hospital on March 2, 1936, with 
secondarj- syphilis. She had been admitted to the hospital bewusc of sup- 
posed paralvsis of both lower extremities. She had had a chronic sore throat 
ever since the first week of January, 1936. Starting in the latter part of 
Januaiy she noted progressive and rapid loss of- weight, pain in both knees, 
wrists, forearms and left shoulder, and progressive weakness which resulted on 
March 2 in collapse with inability to move her lower extremities. Four weeks 



l-.g l^..-Case 111, Periostitus and subperiosteal rarefaction of radius. 


MU’ nniecj ai 


P'ltt! to this. 

I- months prior to adm'E.sion”" She Tad no'TnLo'^ 

I'-Mon, hut subwquent inve.stication revealed that her h. 

luid MHondar\ in November, 1955 sband had probabl 

Th,. patient, neiehine only 70 pounds, presenter! , • . 

lu-n, a rrith marked muscular wasting Sliirhf n/ ^ 

and forearm^ revealed marked tenderness of f’ot 

ol her left shoulder caused her to err- out' rrirt, knot 

- out rvtth pam. There were about 1 
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rupial, crusted lesions on her face, two ulcerations on the dorsum of the tongue 
and several mucous patches on the buccal mucous membranes. Her phar)in, 
tonsils and faucae were markedly injected. Scattered moist rales were heard 
in the left lung. The liver edge was palpable just below the costal margin. 
All deep reflexes were equal and active. Although she insisted that she was 
unable to move her lower extremities there was no neurological evidence of 
paralysis. Her inability to move her legs was attributed to muscular weak- 
ness and pain. Other findings were: heart rate, 120 to ISO per minute; tem- 
perature, on admission, 102° F.; blood VVassermann, 4 plus; icteric index and 
blood chemical examinations, negative; leukocyte count, 21,000 with 86 per 
cent polymorphonuclears; a moderate amount of albumin and a few granular 
casts in the urine. 

During her first two weeks of hospitalization, fairly severe night sweats 
occurred, but chest films showed nothing suspicious of tuberculosis. Roent- 
genograms of the long bones gave slight but definite evidence of periostitis of 
both tibiae, fibulae and the right radius and ulna (Fig. 136). There were aho 
circumscribed subperiosteal areas of rarefaction in the right radius and ulna 
and the head of the left humerus, and vague areas of rarefaction in the crest 
of the right tibia. These xvere interpreted as syphilitic osteoperiostitis. T o 
skuU roentgenogram shoxved a diffuse hyperostosis of the inner table of t c 
frontal bones. 

Institution of antisyphUitic treatment was followed by dramatic improxe 
ment. After the first treatment she was able to move her legs and “P 

bed. Within ten days all joint pain and tenderness had disappeared, 
some bony tenderness of the legs and forearms persisted. She remained m 
hospital until May 19, by which time her Wassermann reaction had 
peatedly negative for two weeks and roentgenograms revealed 
heaUng of the bone lesions. Treatment was continued in the clinic, the pa i ^ 
being probated fourteen months later with no clinical or serologica re a 
Her spinal fluid was negative. 


This unusual case of delayed and prolonged 
S3^hilis associated with marked asthenia, muscular 
fever, night sweats, and amenorrhea is not unlike some o 
cases of early s3T9hilis with periostitis described by^ ^ 
Although osteoperiostitis has been shown by x-ray m ca 
relapsing secondary syphilis, we have found records o n 
case of secondary syphilis which showed the n-iticnt. 

of subperiosteal rarefaction that were present m tm ; 

Charcot Joints.— Ever since Charcot’s ongina art 
neurotrophic arthritis the diagnosis of Charcot ® ‘ ' u ,(ic 
relatively easy. The characteristic destructive ^ 

changes, often described as a “bag of bones, assoc ° ^ 

definite lesions of the nervous system, usually suf 
tablish the diagnosis. 
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The clinical picture of Charcot joints may vary grcaUy, 
however, and tlie disease is still shrouded in much obscurity, 
botli as to die nature and site of the trophic nerve centers or 
fibers involved and tlie cause initiating the trophic changes. 
There is at present no unanimity of opinion as to the character 
or site of tlie nerve lesions which may result in trophic changes 
in the joints. It is reasonably assumed that these joints are 
neurotrophic because the}’' do not occur apart from demon- 
strable lesions of the nervous system, usually of the spinal cord. 
Trauma is frequently mentioned as the exciting cause but in 
Stokes’s^ series only 17 per cent were associated with definite 
trauma of the joint. 

The explanation is frequently offered, but awaits scientific 
proof, that the ordinary wear and tear of daily activity is suf- 
ficient trauma in a partially anesthetized joint. Some individ- 
uals iiith severe tabes or syringomyelia escape neurotrophic 
joint disease in spite of proved trauma, while others develop ex- 
tensive changes in joints which apparently have not been sub- 
jected to much activity. In at least tw’O of the cases now 
under observation in the syphilis clinic at Bellevue Hospital, 
infection nith a pyogenic coccus seems to have been the excit- 
ing factor. Possibly osteo-arthritis or any of the metabolic or . 
infectional forms of arthritis may initiate the process. 

Fisher® suggests that the initial destructive changes in the 
central area of the articular cartilage may be due to syphilis 
itself. The suspicion that many of the neurotrophic joints 
observed in cases of tabes dorsalis are actually due to syphilitic 
infection within joints is frequently expressed, but here, again 
scientific proof is lacking, ’ 


Assuming that Charcot joints are in fact neuro-arthrop- 
athies, and that any one of many causes may initiate the 
process, the great variety of features associated with Charcot 
joints is not surprising. Thus the onset in the cases we have 
observed m the Bellevue Hospital sjpMlis clinic sometimes was 
sradual and sometimes occurred with dramatic suddenness 
1 here is usually some effusion into the joint at the onset but 
ihis cannot always be demonstrated. As in the ease ? j 
elow the swelling may be due largely efct i t ta ter 
c.ibtw ilicrc ma}- be marked edema or infiltratinn 

..ularfissu^^^ in some cases an asto“S“j^^^ 
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estruction seems to occur almost overnight. In such cases, 
especially if increased heat is present, infection should be sus- 
pected. Such cases appear to be the exceptions rather than the 
rule, however, and in the majority there is little to guide one as 
to the rate or duration of the progressive changes. The disease 
may progress to complete disintegration of the joint or remain 
stationary to all appearances for years. One of our patients 
has worked intermittently as a chauffeur and laborer for the 
past fifteen years with a Charcot joint of the knee without 
any obvious increase in the disability of the joint. Multiple 
Charcot joints may occur at about the same time in a tabetic 
patient or the destructive changes in the several joints may be 
separated by months or years. 

Treatment is usually unsatisfactory and antisyphilitic 
therapy has no effect on the joint changes. The orthopedic 
service at Bellevue Hospital has had some success in recent 
years with fusion operations, especially in cases where the de- 
structive processes have not been too great. The following 
case is presented as one which was accepted by the orthopedists 
as an ideal subject for such an operation. 

Case IV. — J. L., a thirty-nine-ycar-old white male, was admitted to Belle- 
vue Hospital February 21, 193S, with a swollen right knee which was moder- 
ately painful on walking. The swelling was first noted about the first week 
in January, 1938, and had gradually increased up to the date of admission. 
The pain had been about the same from the onset of the swelling. He ga'e a 
history of having injured his right knee about two years previously in a fa 
This injury had kept him in bed for a week, but both the pain and swellin.. 
disappeared entirelj’ within two weeks. He had noticed no disability in 
knee from that date until early in January, 1938. No history of syph'Hs cou 
be elicited. He denied all knowledge of an initial lesion or secondary sjphibtw 
manifestations. No Wassermann had been taken to his knowledge prior to 
one in Bellevue Hospital. On c.xamination the patient was a well-dc\ eloper 
fairly strong, white laborer whose only presenting complaint was swelling 0 
the right knee which was due to a marked intra-articular effusion. Mo^t 0 t 
swelling could be accounted for by intracapsular fluid and there was relative ^ 
little periarticular infiltration. There was no increased heat in the joint an 
little, if any, tenderness. The patient ^-alked with a very slight limp and t cr^ 
was pain only on walking for some distance. His pupils were irregular an^ 
fLxed to light. There was no clinical cridence of cardiac enlargement, but 1^-^ 
aortic second sound was accentuated and there was a systolic murmur o\rr 
aortic region. His blood pressure was 130 86. His biceps refle.xes 
and hyperactive. The knee jerks were absent as were the ankle jerk^. ^ 
were no demonstrable sensory changes in the skin of either lower 
no loss of position or vibratory sense. Both the blood and spinal lluif 
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^rmann tcsk were 4 plus irr all diluUons. The colloidal gold curve was 
01211000000. A teleroentgerrograrrr of his heart showed ^ 
ruent but there was apparerrt dilatation of hrs ascendrng f 

richt knee showed massive effusion in the lomt and suprapatehar b«rsa and 
fragmentation of the medial condyle of the femur and medial tuberosity of the 
tibia with some tendency to osteocondensation (Fig. 13,). The i-ra> inte - 
pretation was early Charcot joint. On aspiration of the joint abundan Ja^^ 
amber-colored fluid was obtained. Cytologic e.vamination of this revealed ,00 



Kic I <7 -Case IW Early Charcot joint showing massive effusion and beginning 

disintegration. 


l- ukocMcs [,4 per cent of which were polymorphonuclear cells and 36 per cent 
hmjihocMp The Wassermann test of the fluid was 4 plus. The clinical dia- 
noM. tabe. dorsahs wuh Charcot joint and probable svphilitic aortitis “ 


This mse is ix-pical of a relatively early Charcot joint tvith 
'^nly moderate destructive chantrpg ■p'vto„r.- j- • 

Oi a Inee ioiol is illustrated I if 

cr™, „( another patient included for comparison tvithFf Tg 
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Other Forms. — As has already been mentioned, syphilis 
is said to simulate all varieties of arthritis. Under the names 
s}qDhilitic rheumatism, acute syphilitic polyarthritis, poly- 
arthritis luica,' lues articularis praecox,® and others, cases of 
polyarthritis more or less closely resembling rheumatic fever 





Fig. 13S. — Advanced Charcot joint of knee with severe disintegration 01 J 

structures. 

have been described. In all, however, joint involvement 
been persistent rather than transient, the migratory 
has been lacking, and there has been no respon.'C to antir 
matic drugs. Such cases are rare and, indeed, it 
that some of the reported cases were not due to syphilis. > 
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articular and muscle pain sometimes occurs following^ anti- 
s\T3liilitic therapy in early sjTihilis and arouses speculation as 
to its nature. We have seen several instances of this type but 
there rvere no definite objective findings other than tenderness 
and we were never sure ivhetlier yve ivere dealing with a 
totally unrelated complaint, arthralgias of secondarj^ sj'philis, 
a Herxheimer tj^ie of reaction in the joints, or a simple toxic 
reaction to arsenicals. 

Freund,® in his pathologic study, has described cases of 
sj'philitic arthritis in which outstanding features were synovial 
proliferation and pannus formation of granulation tissue ex- 
tending over the articular cartilages wdth resultant destruction 
of the latter. These are the important pathologic changes of 
rheumatoid arthritis; and one could surmise, therefore, that 
sjjihilis might simulate rheumatoid arthritis, especially if syph- 
ilitic juxta-articular nodules were present in the same patient 
and were taken to be rheumatoid subcutaneous nodules. How- 
ever, we have never seen a case of sjnphilitic arthritis in which 
this differential diagnosis was a problem and it must be obvious 
that the coexistence of rheumatoid arthritis and syphilis in 
the same patient does not mean that one is related to the 
other as some of the earlier writers appear to have supposed. 
Indeed it is not clear that the sj^ihilitic nature of the joint 
disease was established in the patients with pannus formation 
studied by Freund. 

Lastly, it is necessary to discuss very briefly the nature of 
the osteo-arthritis which often is seen in syphilitic patients. 
Since osteo-arthritis occurs to some degree in most patients 
past middle life, there is no reason to suspect any relationship 
between tlrem. In some patients, to be sure, syphilitic osteo- 
chondritis or synovitis may pave the way for osteo-arthritis in 
the same joint; but in such instances the osteo-arthritis occurs 
merely as a secondary effect in a joint made susceptible by pre- 
vious damage. 
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NEUROSYPHILIS— ITS EARLY DIAGNOSIS AND 
MANAGEMENT 


“Know syphilis and all medicine will be opened unto you.^ 
Such were the words of that master clinician, the late Sir 
William Osier. That saying might well be paraphrased to 
read— “Know neurosyphilis and all clinical neurology will be 
opened unto you.” Surely it is true that scarcely a sign or 
syndrome of organic nervous disease occurs, whether of infec- 
tious, vascular, neoplastic, degenerative or even traumatic 
origin, which may not have its counterpart in some manifesta- 
tion of s>T 3 hilis of the nervous system. Thus it comes about 
that neuros}^hilis invariably has to be excluded in a large 
proportion of neuropsychiatric problems which present them- 
selves for solution. 

Syphilis is best understood by viewing it as a spirochetemia. 
When the central nervous system becomes invaded, as it surely 
will in fully 25 per cent of untreated and inadequately treated 
cases of early syphilis, it results in one of the various forms 
of neurosjT^hilis. Therefore it follows that prompt diagnosis 
and adequate treatment of early siqihilis becomes the first 


duty of every physician as a prophylaxis against the devastat- 
ing and all too frequent tragic effects of late neurosyphilis. 

Of the various classifications of neurosyphilis, perhaps 
Moore's of Johns Hopkins is the most useful. This divides 
neuros\-philis into four main divisions as follows- 

Mcninpal KeurosyphiUs.-This embraces tie early 
mam cstauons o neurosxTrhilis which may occur durinE the 
tel Uvo years ot the infection. Here is included acute 
.hue ineninEilis as well as that verj. important and all too ta 
(liicnlly overlooked early asymptomatic neurosyphilis. 
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Vascular Neurosyphilis. — While this is usually a late 
manifestation it may be early. Localized as well as diffuse 
cerebral endarteritis mthout meningeal or parenchymatous 
changes occur in this form. Vascular accidents with resulting 
paralyses are frequent. This form is often complicated by 
cardiovascular disease. 

Diffuse Meningovascular Neurosyphilis. — This form 
embraces about 15 per cent of neurosyphilis. It is a mixed 
form and not infrequently there are parenchymatous changes 
present in addition to meningeal and vascular. That very im- 
portant late asymptomatic neurosyphilis is included in this 
group. Brain and cord gummata may be present and express 
themselves clinically as neoplasms. Convulsive seizures, trans- 
itory aphasia and paralyses, acute psychotic episodes in the 
form of confused and excited states, personality changes and 
a -wide variety of neurological signs may be encountered. 

Parenchymatous Neurosyphilis. — Here are included 
those late forms which result in so many personal and social 
tragedies — paresis, tabes, and primary optic atrophy. AP' 
proximately 10 per cent of all first admissions to the state hos- 
pital for the insane are cases of paresis. 

Let us focus our attention upon the diagnosis and treat- 
ment of asymptomatic neurosyqjhilis — early and late. Inas- 
much as all later forms of symptomatic neurosyphilis some- 
time pass through this form, it is most' important that it e 
detected. 

When an early case of syphilis has been under continuous 
treatment with the arsenicals and heavy metals for a peno 
of eighteen months, irrespective of possible symptom-free con 
dition of the patient and of the Wassermann reaction o 
blood, lumbar puncture should be done and the spina u' 
carefully examined. If the findings are fully positive, t. 

(1) Wassermann strongly positive, (2) globulin , I 

shown by Purdy’s test, (3) cell count high, and (4) co oi 
gold test high at left or in center, or if these four 
mildly positive, you are dealing with a case of ear y , 
tomatic neuros3T3hiIis. In the former instance malaria ^ ' 
should be instituted at once, followed up by chemo 
with the arsenicals and heavy metals for eighteen mont = 
as a prophylactic against paresis and other severe lor 
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neurosiT)hilis. In the latter instance, i. e., when the four re- 
actions are mildly positive, continuous treatrnent wth arsen- 
icals and hea\y metals should be pushed for six months more, 
when serologic tests again should be performed. If a change 
for tlie better is found, the same treatment should be con- 
tinued another year. 

If no improvement has taken place, malaria therapy should 
be considered, followed by chemotherapy for another year. 

When one comes across a case with a positive blood Was- 
sermann which has been detected on routine examination or 
on suspicion of sj^hilis, even in absence of neurologic signs, 
personality changes, etc., a similar procedure should be carried 
out. 

The early diagnosis of early symptomatic neurosyphilis 
should present no serious difficulties to the general practitioner 
if he will keep in mind the relative value of certain signs and 
symptoms and make a routine minimal neuropsychiatric in- 
vestigation in suspicious cases. 

A history of convulsive seizures occurring for the first 
time in an adult between the ages of twenty-five and fifty with 
changes in personality, as reported by relatives or friends, 
especially increasing and continued irritability and loss of 


temper, slo^^mess in thinking, forgetfulness, change in personal 
habits and impairment of judgment; of vague complaints by 
the patient of a psychoneurotic-like character, including head- 
aches, discomfort in head, feelings of dizziness, and pressure, 
hypersomnia, insomnia, vague aches and pains in the legs 
digestive disturbances, fatigability, impairment of vision, dif- 
ficulty in walking; the observance by the physician of a few 
or many of a \vide variety of neurologic signs such as loss of 
facial expression, transient eye muscle palsies, brief aphasias 
weak spells, vasomotor disturbances, tremulous handwriting’ 
slouchy gait, slurring and tremulous speech, tremors of ton<me 
fingers and facial musculature, changes in deep reflexes eittier 
exaggerated, diminished, lost, or unequal; disturbances in co 
ordination, unequal, uneven, and sluggish or -i 

hr,- reliefer, should immediacy mat/tepLS „ i 

llH- possibilUy of neurosjphilis even in the abLce ^ 
live history of syphilitic infection and in the nrLf '’f ‘‘ 

ttocive Wasserntann reaction in fte blood. A spinSdtest 
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should be made at once. If the four reactions are positive, 
especially the Wassermann and colloidal gold, a mental test 
should be made and all the findings carefully appraised, 
through which the type of neurosyphilis can be ascertained 
with a fair degree of certainty. 

The treatment of any case of neurosyphilis should largely 
be an individual matter. Certain general rules can be laid 
down however. In our zeal to carry out adequate specific 
treatment, we should not neglect the various aspects of non- 
specific treatment, such as rest, diet, tonics when indicated and 
attention to the general hygienic rules of living. 

A brief resume of the proper treatment procedure in the 
different forms of symptomatic neurosyphilis follows: 

Meningeal Neurosyphilis. — Daily intravenous injections 
of 0.01 succinimide of mercury should be given while the pa- 
tient is quite ill. Follow this by tryparsamide 3 Gm. at fiye- 
to seven-day intervals for 12 to 16 injections, alternating 
with weekly intramuscular injections of 0.2 Gm. bismuth 
salicylate for an equal length of time. Follow this by potas- 
sium iodide orally or intravenously in larger doses. If satisfac- 
tory progress is not made, fever therapy should be considere 
and patient kept under continuous treatment for a period 0 
three years at least. 

Vascular Neurosyphilis. — Because of the frequently as-^ 
sociated cardiac and aortic disease, arteriosclerosis, etc., one 
must exercise great caution in the specific treatment of t C-C 
cases. It is usually well to commence treatment with a course 
of heavy metals and large doses of potassium iodide or a 
period of three months. Neoarsphenamine intravenous ym 
small doses — 0.1 Gm. weekly, gradually increasing to 0. 
or more until 10 to 12 have been given— should follow. ^ ; 
tinue again with heavy metals and potassium iodide an 0 
again with neoarsphenamine. Keep up this treatment or < 
least two years with short rest periods if indicated. 

Diffuse Meningovascular Neurosyphilis.— Here 1 ' 

best to use old arsphenamine or silver arsphenamine an < 
nate with heavy metals along with potassium iodide ora y 
intravenousl\^ At end of a year’s treatment along t _ 

malaria therapy should be considered if satisfactory p o 
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has not been made. Follow the fever treatment with chemo- 
therapy. . j . I 

Tabes Dorsalis.— The spinal fluid will be found to be 

normal or nearly normal in at least 10 per cent of these cases 
—the so-called “burnt out tabes.” Specific treatment here is 
not needed. Otherwise give a course of neoarsphenamine and 
then heavy metals and potassium iodide as in previous group. 

At the end of six months give tryparsamide. If patient does not 
make satisfactory progress clinically or serologically, institute 
malarial therapy unless there are such contraindications as 
will later be pointed out in giving the procedure of malarial 
therapy. Keep patient under treatment two and one-half to 
three years with rest periods if indicated. 

Meningo-encephalitic Lues (Paresis). — As soon as pos- 
sible following the early diagnosis of this form, malarial ther- 
apy should be given. Follow this at once by a short course 
of neoarsphenamine to supplement the action of the quinine • 
and for its tonic effects. Administer 6 to 10 intravenous in- 
jections of neoarsphenamine 0.3 to 0.6 Gm. Follow with 
tryparsamide weekly for 12 to 16 injections and alternate wth 
8 to 12 injections of bismuth salicylate intramuscularly. The 
chemotherapy should be continued without interruption for 
two and one-half to three years after malarial treatment. 


Malarial Treatment Procedure 


There are certain definite contraindications to malarial 
therapy. Juvenile paresis and primary optic atrophy do not 
respond satisfactorily. In acute fulminating cases of paresis, 
tlie disease is likely to be aggravated. In cases of severe tabes 
with pronounced ataxia of long standing the malarial treatment 
is contraindicated. 


Severe systemic diseases such as diabetes, hepatitis tuber- 
culosis. and nephritis unless the disease in question ’can be 
markedly modified by treatment, should not be chosen for 
malarial therapy. 


Myocardial and aortic disease where there have been siei 
of decotnpcnsauon are ver;. poor risks and should be exclude 
l-rcn in absence 0 decompensation, there should be collabor 
bon W.th a cardtolopst when malarial therapy is given 
All these condtttons should be excluded during 'fe pr, 
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malarial phase of treatment and weak and anemic patients 
should be placed on a high caloric “anemia” diet and given 
a period of rest. A short course of tryparsamide is indicated 
for its tonic effect. Foci of infection in teeth, tonsils, sinuses, 
etc., should be removed. In fact everything should be done to 
bring the patient up to the best possible general condition 
before institution of the malarial therapy. 

Routine urine and blood chemistry examinations are made 
and the patient’s blood is t}TDed, although in practice, it is but 
rarely that any reactions are observed if this is omitted and 
when they do occur they are usually mild. The patient’s 
reaction to quinine is tested by injecting intracutaneously 
0.1 cc. of a 1 per cent solution of urea quinine hydrochloride 
when a marked urticarial reaction will occur if there is hyper- 
sensitivity. In this event neoarsphenamine should be used to 
terminate the malaria. 

The Malarial Period. — Tertian malaria (Plasmodium 
vivax) , being the most benign form, should be used when pos- 
sible. In certain malarial communities where large numbers 
of individuals are immune to the tertian form, the quartan 
malaria can be used. Two to 3 cc. of citrated malarial blood 
is used as a rule. Where malarial patients are available 2 to 
3 cc. of blood is drawn from the donor and the recipient J3 
inoculated with this. After careful preparation of the skm 
in the area of loose tissue around the angle of the scapula, t e 
content of the syringe is emptied subcutaneously or mtra 
cutaneously. It is best to inject a portion of the conten, 
partially withdraw the needle, and continue the injections m a 
spoke formation till content of syringe is emptied. This insures 
more possibilities of a “take.” 

The better the physical condition of the patient, the more 
prolonged the period of incubation is likely to be. In 
majority of cases it will be ten to fourteen days. 
may be only three days or it may be three weeks. ^ nr 
baths, injections of adrenalin chloride or T. A. B. 
hasten the paroxysms. During the incubation period t e 
perature, pulse and respirations are carefully recorded e\ . 
three hours. If the patient is in good condition he may e 
and about the ward or room. _ 

As soon as the fever begins the patient is put to bed. - = 
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to 10 paroxysms are permitted depending upon the condition 
of the patient. In an emergency tlie malaria is terminated^ by 
2 cc. of a 1 per cent solution of urea and quinine hydrochloride, 
otherwise quinine bisulfate, 10 grains three times a day, is given 
until blood is free from plasmodia for at least two weeks. In 
those few cases where quinine hypersensitivity has been de- 
tected, neoarsphenamine intravenously is used to terminate the 
malaria. 

During the period of the paroxysms the temperature and 
pulse should be taken hourly and blood pressure taken daily 
during afebrile periods. Complete blood counts and urinary 
examinations should be made every second day and blood 
chemistry determinations once or twice weekly. 

V&vy careful nursing should be provided. A light but nu- 
tritious diet should be given and alkaline drinks forced. The 
bowels should be emptied by enemata. 

There are certain complications which must be carefully 
watched for and if any of them occur it becomes an indication 
for terminating the malaria in the manner mentioned, /. c., by 
intravenous injection of 2 cc. of quinine and urea hydrochlo- 
ride. The complications referred to are the following; con- 
tinued high fever — above 106° F. — ^which does not yield to 
sponging, etc., shock, as evidenced by profound exhaustion, 
between chills; rising urea nitrogen as shown by blood chem- 
istry tests; generalized convulsions., unless very mild; lightning 
pains; evidences of purpura; marked jaundice; bronchopneu- 
monia; acute splenitis; thready pulse, cyanosis, and signs of 
edema, i. e., cardiac decompensation; a hemoglobin which 
drops to below 40 with blood count of less than 2,000,000 with 
marked leukopenia; stupor or coma between chills; a sudden 
groat increase of parasites in the blood. 


We will now assume that our patient has been taken 
through S to 10 paroxysms and that the malaria has been 
tonmnated. He is now ready for postmalarial care and treat 
The pM.e,u is placed upon a high caloric “anemia-' 
.I'.'l A shorl course of neoarsphenamine is given partlv In 
-Uim emeni the acuon o( the quinine on the maLia aSd Mrt v 
for us tonic eflecls as was mentioned previouslv I 

ho followed by courses of trj-parsamide the should 

pota-ium iodide as Hkewise nientioned.' nietals, and 
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In spite of the efficacy of tryparsamide, special considera- 
tion must be given to the care of the eyes during its use. Fre- 
quent -eyeground and visual field determinations are in order 
as well as frequent questioning of patient as to visual disturb- 
ances, such as dimness of vision, spots before eyes, etc. Any 
signs of a beginning optic neuritis or subjective complaints of 
disturbances of vision are indications for cessation of use of 
drug. 

The limitations of space will not permit more to be said 
about the diagnosis and treatment of neurosyphilis. One point, 
however, should be stressed, i. e., that no positive correlation 
exists between serologic negativity and clinical activity in cases 
of neurosyphilis. Many patients, especially with paresis, get 
complete symptomatic relief and apparent permanent arrest 
of the disease where serologic normality is apparently unob- 
tainable. Again serologic negativity is obtained fairly fre- 
quently with no symptomatic improvement. As a consequence 
of this and many other factors, the treatment of neurosyphil'5 
can never be reduced to a standardized routine and the exercise 
of good judgment and discretion on the part of the physician 
will always be needed. 
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THE TREATMENT OF SYPHILIS 

This subject obviously cannot be adequately covered in a 
short paper. All that can be done is to present briefly the 
treatment for the various stages of sjT>hllis‘, and of syphilis 
of the special organs. This paper will be practical and can be 
used as a guide by those who are not syphilologists. The bibli- 
ography is sufficiently complete so that any one who is inter- 
ested in any special phase of this subject can readily find the 
references. 

early syphilis 


The treatment of early syphilis performs a two-fold func- 
tion. The first one is to obtain a greater number of cures of 
those affected and the second is to prevent the transmission 
and dissemination of the disease. The patient is spared the 
disastrous sequelae of late sjqihilis if the infection is properly 
managed at the beginning. The crucial phase of this disease 
is in the early stage. Also the best treatment for paresis, 
tabes, cardiovascular and visceral sjqihilis is their prevention 
by adequate modern treatment of early syphilis. It must be 


constantly kept in mind that the ultimate control of syphilis 
lies in the ability of the medical profession to lessen the con- 
tacts of the affected with those unaffected. By diplomatic ap- 
proach. the physician may discover the source of the infection 
Syphilis is transmitted mainly during the early stages— the 

SypMKf is being treated today mainly by general nraet: 
noners. many „I rrbom la* proper trainmg’^and 
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The responsibility is indeed great upon the physician who is 
called to diagnose and treat a patient with early mucosal and 
cutaneous lesions. A mistake in judgment or in procedure 
leads to a chain of consequences involving not only the person 
before him, but all those he may infect and the resultant con- 
tinuation of this dreaded disease. 

The term “early syphilis” means in its broadest sense the 
first two or three 3^ears of the acquired disease. Treatment 
of syphilis in this period gives the highest percentage of cures. 

Before treating a patient for syphilis, the diagnosis must 
be absolutely established. This must include: ( 1 ) Darkfield 
examination of the suspected lesion — repeated daily if neces- 
sary. Also darkfield examination of fluid obtained by punc- 
turing neighboring enlarged lymph glands. If medicaments 
have been used, wet dressings of saline solution must be used, 
(2) blood Wasserniann or other serologic tests must be made 
for the first four months varying from twice a week to once a 
month. A Wassermann or precipitation test may also be done 
on the suspected chancre fluid; (3). thorough physical and 
neurological examination and interpretation of findings m rC' 
spect to syphilitic infections; ( 4 ) complete history, especial y 
in reference to syqohilitic contacts and the existence of other 
venereal diseases; ( 5 ) histologic examination of suspec e 
lesion or lymph node if necessary. 

It cannot be emphasized too greatly that carefully kep 
records of all findings and treatment is an essential part 0 
the management of early syphilis. Late syphilis sometimes 
occurs as a result of slipshod methods employed in the exam 
ination, recording of findings and the treatment of ear} 

syphilitics. 1 1 - ■ 

Some physicians have advocated the use of severa o-Cs 
of an arsphenamine product within forty-eight hours a 
exposure for prophylactic purposes. It is the opinion 0 
writer that such treatment is detrimental. The^ 
tempted to use prophylactic treatment because it is easier ^ 
to carry out tedious diagnostic procedures. The ^ 

have a syphilitic infection and it may be suppresse } 
small amount of the arsphenamine employed only 
later in a more severe and more resistant form. It j^, 

by many syphilographers that with the institution 0 
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treatment, it is possible to “cure” almost 100 per cent of pa- 
tients with seronegative primarj^_ sjTohilis when the chancre b 

of less than fourteen days’ duration. . „ . ,i 

Pu'ey has used the term “Golden Opportunity m the 
treatment of SNTibilis. By this term is meant treatment of 
s^-philis during the seronegative primary' period. The Cooper- 
ative Clinic Group studies have shown tliat if treatment is be- 
gun in the seronegative stage, the proportion of cures is /1.4 
per cent average. IMien treatment is begun in the seropositive 
primari’ stage, the proportion of cures is 50 per cent a\erage. 
A clear loss of 21.4 per cent in outlook for cure. The earlier 
treatment is begun, the better the outlook for the patient and 
society. 

The term “cured” is used with the understanding that the 
patient rids himself of all physical and serologic evidences of 
sj-philis. Since there are no real criteria for “cured,” the term 
cannot be used in its strict sense. 

Until recently, the intermittent concurrent form of treat- 
ment was universally used. Rest periods were permitted be- 
tween courses of treatment to aid the body in the elimination 
of toxic drugs and to ease the load on' such organs as the liver 
and kidneys. 

Extensive experience accumulated in recent years indicates 
that the continuous alternate treatment is favored over the in- 
termittent method. By continuous treatment must be under- 
stood the continuous administration of one or several drugs 
without rest periods. 

The facts from carefully compiled statistics cannot be de- 
nied. In comparing continuous with intermittent, intensive or 
irregular treatment. Stokes states; 

“From the Cooperative Clinical Group material the state- 
ment can be made with almost axiomatic force that contimous 
treatment as defined, whether prolonged or brief and prac 
t.cally regardless of the drugs used, is superior in its results 
m intermittent and other schemes of treatment. Continuous 
and imerimttent Ueatments are in their turn both superior to 


^n-called 
cmirse- 1 ; 
^tudie> a? 


ircalmene (ven- short arspheramtoe 
iivci P„.mvo «rolopical tests and uosaUsfactorj^'tfeatmeni 
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outcome. At certain points, “intensive” treatment is little 
better than irregular treatment. In the establishment of this 
contention a number of important conclusions were reached. 

Among cases treated with arsphenamine alone, before the 
administration of the heavy metal, the continuous method se- 
cured the reversal of the blood Wassermann reaction by the 
end of a year in 91.2 per cent; whereas the intermittent scheme 
of treatment with arsphenamine alone and rest periods of a 
month or more, secured only 58.5 per cent of reversals; and 
irregular treatment with arsphenamine alone, 9.3 per cent of 
Wassermann reversals to negative within a year. Essentially 
the same proportions appear in discussing the serological re- 
sults, where arsphenamine and a heavy metal are used together 
or in alternation (combined treatment). Intermittent and ir- 
regular treatments are the principal sources of delayed re- 
versals of the blood Wassermann reaction in point of time, 
24 per cent of these cases requiring over two and one-half 
years to reverse under irregular, 4 per cent under intermittent, 
and only 1.5 per cent under continuous treatment. Essentially 
similar conclusions appear from the study of fixed positive 
serological cases, delayed reversals and serological relapses. 

The League of Nations Investigation and Report on Treat- 
ment of Early Syphilis which appeared in the Journal of t e 
American Medical Association on April 13, 1935, states that 
there is not enough evidence on hand to enable a clear decision 
to be made as to the relative merits of intermittent and con 
tinuous treatment. Both plans of treatment are outline 
Other observers such as MacKee and Rosen advocate the inter 
mittent method using the arsphenamine and bismuth simu 
taneously. Perhaps a combination of the intermittent an t ^ 
continuous plan may yield the best clinical and 
suits. Hoffmann employs a “maximum course system 
permits the administration of 0.45 Gm. and then 0.6 m. 0 
neo- or sodium salvarsan for the first two doses followed y ” 
weekly injections of 0.6 Gm. each. Ten to 12 
stitute one course of treatment. Bismuth is given 
time. Two to three courses of treatment are given wit a 
period of four to five weeks between courses. _ . 

It is necessary that the patient knows at the beginning, 
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necessity of prolonged treatment and its cost. His chances of 
cure should not be jeopardized by inadequate treatment. 

There are many arguments against the routinization of any 
treatment. In the case of early syphilis, a routine method of 
treatment can be recommended and followed witli few excep- 
tions. In late syphilis, individualization of treatment is abso- 
lutely essential. As a rule, early syphilis is found in young 
adults free from syphilitic involvement of important viscera 
and free of degenerating and sclerotic diseases of advancing 
years. Therefore, a routine plan of treatment is applicable to 
all patients with uncomplicated early syphilis. There is no 
simple plan of treatment that is universally accepted. The 
plan which I shall outline is in my opinion a practical one, 
and is the one advocated by leading American syphilographers. 

The drugs that are commonly used for the treatment of 
early s}T)hilis are arsphenamine, neoarsphenamine, silver 
arsphenamine, mapharsen, bismuth, and mercury. 

Arsphenamine (606) is given to an average adult in doses 
of 0.2 to 0.4 Gm. The drug is diluted in the proportion of 
0.1 Gm. to 20 cc. of sterile triple distilled water. The solution 
must be neutralized and must be given intravenously, prefer- 
ably by the gravity method. It is generally agreed that 
arsphenamine is the most efficacious drug in the treatment of 
syphilis. At least 20 injections of this drug are required to 
cure early syphilis. 


Neoarsphenamine (914) is also given intravenously in 
closes of 0..1 to 0.6 Gm. It is not so efficacious as arsphenam- 
ine and does not have to be neutralized. It can be diluted in 
half ihe quantity of sterile triple distilled water required for 
arsphenamine. 'The syringe method may be used. 

Silver arsphenamine is given intravenously in doses of 0.1 
to 0.,1 Gm. It is diluted in the proportion of 0.1 Gm. to 25 cc 
of sterile triple distilled water. The danger of argyria fol- 
lowing prolonged treatment must be borne in mind. 

Sulfarsphenamine is given intramuscularly in doses of 0.3 
to 0.6 Gm. The total dose is dissolved in 1 to 2 cc. of sterile 
triple distilled water. 

~ 7'^Tarsamide is given intravenously in doses of 0 5 to 
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SCHEME OF TREATMENT FOR EARLY SYPHHIS . 


Day 

or 

week. 


Neoarsphen- 
amine, Gm. 


Interim treatment. 


Blood 

Wasser- 

mann 

test. 


Comment. 


Day 

1 

5 

10 

Weeks 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 to 33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 to 54 

55 

56 

57 

58 

59 

60 
61 
62 
63 


0.3 to 0.45 
0.45 to 0.6 
0.45 to 0.6 


0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 


Bismuth salicylate 
0.2 Gm., 6 doses, 
1 a week. 


0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 


0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 


0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 


Bismuth salicjdate 
0.2 Gm., 8 doses, 
1 a week. 


Bismuth salicylate 
0.2 Gm., 10 injec- 
tions, 1 a week. 


.Arsphenamine may be 
used, ma-ximum 0.3 
Gm. female to 0.4 Gm. 
male; mapharsen may 
be used in maximum 
0.04 Gm. female to 
0.06 Gm. male; spiro- 
chetes disappear frorn 
lesions in 24 to 45 

hours; Wassermann 
reaction often negO" 
tive by end of first 
course; do a lumbar 
puncture in this course 
of treatment; the fim 
bismuth is given mt" 
the last arsenical m- 

Wassermann tests first 
day and _ fifth ‘^“5 
after arsenical. 


Provocative 

mann. 


Wasser- 


Patients ."’ith seronc.a 
live primary- sypn 
cease treatment ■> 

Wassermann • >. 

mann. 
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Day 

or 

week. 


Neoarspben- 
amine, Gm. 


Interim treatment. 


65 to 74 


75 to 123 
123 


Blood 

Wasser- 

mann 

test. 


I Bismuth salicylate 
0.2 Gm. 10 injec- 
tions, 1 a week. 


No treatment. 


Comment. 


Seropositive primary 
and secondary syph- 
ilis, if all signs and 
symptoms negative 1 
year, may be put on 
probation. 

Blood Wasscrmann 
, , every' month or two. 

Complete check-up, physical examination; lumbar punc- 
ture; fluoroscopic examination of cardiovascular stripe; 
if both lumbar punctures are negative, no repetition 
required; physical examination every’ year and Was- 
sermann, for a few years, every sLx months, and there- 
after along with phy'sical examination. 


Bismarsen combines both the effects of bismuth and arsenic 
in one preparation. O’Leary, Stokes, and others have pointed 
out that it is not so efficient as the older arsphenamines in the 
treatment of early syphilis. 

lilapharsen is administered intravenously in doses of 0.03 
to 0.06 Gm., dissolved in 5 to 10 cc. of distilled water. It is 
the most recent of the arsenical preparations and may be used 
in place of the arsphenamines. According to reports published 
by Foerster, Astrachan and others, this drug is of low toxicity 
and produces good clinical results. The dissolved drug is in- 
jected rapidly into the vein. 

Bismuth is used intramuscularly. A soluble or an insoluble 
bismuth preparation may be used. The insoluble bismuth 
preparation (bismuth salicylate suspended in oil) is preferred 
because of its slow absorption and its sustained effect after 
discontinuing its administration. The average adult dose is 
2 grains. If a soluble bismuth preparation is desired, thio- 
hisiiKd (.1 grains'), iodobismitol (2 cc.) or bismuth sodium tar- 
tr.ite (O.-s grain) may be used two or three times a week intra- 
muscularly. Bismuth has largely replaced mercury. For best 
iherapeutic results, the arsphenamines should be used in con- 
junction with bismuth. 

Mercury The insoluble mercurial preparations which are 
oucrally used arc the sahcylates and the soluble preparations 
■uc , 1,0 Inchlondc and the succinimide. The insolubhi prepr 
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rations are preferred especially if the injections cannot be 
given frequently. These preparations are administered intra- 
muscularly. Mercury rubs are seldom used. 

Potassium iodide is still a valuable drug in the treatment 
of late syphilis. The drug may be administered by mouth in 
doses of 10 to 30 minims of a saturated solution three times 
a day. Some recommend even higher doses. Sodium iodide 
has been used intravenously in 15-grain doses for some of the 
neurological manifestations of syphilis. 

The plan of treatment recommended by the author for 
early syphilis is the following: Arsphenamine or neoarsphen- 
amine and insoluble bismuth are given alternately and contin- 
uously until at least 20 to 40 injections of each are given. 
Treatment should be continued for one year after all clinical 
and serological signs of syphilis have disappeared. Blood Was- 
sermann tests are made at the beginning and end of each course 
of treatment. Also, a blood Wassermann test should be per- 
formed the first and fifth days after the first arsphenamine 
injection. Blood Wassermann tests should be made every si.\' 
months for many years after cessation of treatment. Spma 
fluid examination is made at the end of the first course o 
arsphenamine and again at the end of the second year’s treat- 
ment. A complete physical and neurological examination i-- 
made including examination of the eyegrounds, visual fie ( 
fiuoro-scopic and radiologic e.xamination of the heart and grca 
vessels. This is repeated every' six months for many . 

The outline of treatment for early sy'phil is fpp- 1300-1 
is taken from an article by H. N. Cole which appeared m 'v 
Journal of the American Medical Association, December 
1936, and is appended for purposes of convenience. 

LATENT SYPHILIS 

It must be understood that in this group are inclucled o” 
those patients with nonrecognizable syphilitic infection 
with negative spinal fluid. Diagnosis is made on history 
positive blood ^^'■assermann reaction. 

The treatment of latent syphilis differs markedly 
of early syphilis. In this stage, the object of treatnien r ^ 
arrest the process and control infection. Frequently. * ^ 
^^'assermann reaction remains positive even after m e 
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treatment. Patients witli positive blood Wassermann reactions 
are too often treated indefinitely with the consequence^ that 
positive damage is suffered by the viscera by the administra- 
tion of antisiT)hilitic drugs. The treatment during this stage 
is more individualized. Routinization is discarded. ^lany 
problems arise which require special attention. Therefore, the 
plan outlined in this paper for the treatment of latent syphilis 
is not applicable to all cases and must be modified to meet the 
individual problems. In this stage, the continuous method of 
treatment is not essential. A combination of continuous and 
intermittent treatment is preferred. 

The patient is given a thorough and complete physical and 
neurological examination including a lumbar puncture before 
treatment is begun. If the infection is present less than four 
years a plan of treatment such as given for early syphilis is 
pursued. 

If the latency is late (over four years) 10 to 12 weekly 
injections of bismuth are given followed by 8 weekly injections 
of neoarsphenamine (not over 0.6 Gm.). This course is re- 
peated three times during the first year without rest periods. 
Potassium iodide is given by mouth during the time when bis- 
muth is being administered. 

During the second year, three courses of bismuth of 10 


injections each may be given with rest periods of ten weeks 
between courses. If the patient presents late tertiary syphilis, 
it is advisable to repeat the second course during the third 
year. If tertiary s}q)hilitic lesions should be resistant to this 
form of treatment, it is necessary to substitute arsphenamine 
for neoarsphenamine during the first year. Potassium iodide 
may be given during the rest periods. On completion of this 
treatment, the patient is instructed to return every six months 
for physical and laboratory check-up. It must be understood 
that if the patient is in poor general health, such intensive 
treatment must not be administered. It may be' possible to 
use only injections of bismuth. Rosen prefers to start tLp 
treatment of latent s^ihilis by the preliminary administration 
of a course of 10 to 12 injections of bismuth and theflf 
concurrently arsenic and bismuth uith rest periol of ff 
eight weeks between courses ^ ° 
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CARDIOVASCULAR SYPHILIS 


Treatment of cardiovascular syphilis requires the combined 
knowledge possessed by an internist and a s 3 qDhilologist. This 
manifestation of syphilis, therefore, should be treated by one 
capable of following the clinical progress of these special 
organs. The Cooperative Clinical Group has shown that about 
75 per cent of patients with cardiovascular syphilis had been 
untreated for their syphilis. It is therefore obvious that the 
best treatment for this phase of the disease is prophyla.xis— 
continuous treatment of early syphilis. 

Few patients tolerate the arsphenamines. Soluble bismuth 
given two or three times a week or insoluble bismuth given 
once a week often give patients symptomatic relief. Small 
courses are given with long intervals of rest. Neoarsphenamine 
in 0.05 Gm. to 0.1 Gm. or even 0.2 Gm. doses may be cautiously 


administered to patients with slight involvement who are com- 
pensating well in courses of 8 doses only after having preci- 
ously administered 1 or 2 courses of bismuth. The arsphen- 
amines are very dangerous to this class of patients. Shg 
Herxheimer or nitritoid reactions may terminate fatally. ^ os 
patients get along better without arsenotherapy. Iodides are 
sometimes very valuable in these cases. It may be necessary 
to continue treatment more or less indefinitely. Bed rest an ^ 
digitalis are often necessary. Extreme care to avoid reaction? 
is imperative. Vigorous treatment is never advised. 


CENTRAL NERVOUS SYSTEM SYPHILIS 
It is not within the scope of this paper to outline a trea^^ 
ment suitable for every phase of central nervous , 
syphilis. Every patient is a problem unto himself and a 1 
the disease will test the knowledge and ingenuity of t e p > 
ician at every turn. The outcome of the particular case 
be foretold. Some will respond .satisfactorily and ot ec'' 

remain resistant. Hpniiatc 

An early case of neurosyphilis that has not had . 

treatment can be treated by the administration 
and alternating courses of neoarsphenamine and bismii ^ 
icylate in oil. At least 4 courses of neoarsphenamine a 
courses of bismuth should be given. The 
started with either bismuth or neoarsphenamine. Bac 1 
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oi bisimAli consists of 12 injections administered once a Aveek 
and each course of neoarsphenamine consists of 8 injections, 
each given once a week. Larger doses of neoarsphenamine are 
tolerated bv these patients, therefore maximum doses of 0.6 
Gm. are given. The progress of the disease can be best studied 
by the Wassermann reactions of the spinal fluid. A lumbar 
puncture is done two to four times a year. 

If at the end of the year, the spinal fluid reaction persists 
in remaining positive, then nonspecific heat therapy may be 
resorted to. The best method is malarial therapy according 


to O’Leaiy^ and to comparative studies made by Epstein, Solo- 
mon and Kopp and others. After the patient has had a series 
of 10 to 12 chills, antimalarial therapy is instituted. As soon 
as the patient has sufficiently recovered from the effects of 
malaria a course of about 8 injections of neoarsphenamine 
(0.6 Gm.) is given. This is followed by a series of 12 bismuth 
injections. After a rest period of four weeks a course of 12 
intravenous injections of tryparsamide in doses varying from 
0.5 to 2.5 Gm. is given. Some recommend as many as 40 to 
50 injections of tryparsamide. It must be borne in mind that 
an ophthalmologist keep careful check of the eyes while ad- 
ministering trjfparsamide. The Swnft-Ellis method of treating 
neurosjTDhilis is practiced much less now than formerly. How- 
ever, the results obtained in treating early neurosyphilis by 
this method are very excellent provided the technic is carefully 
carried out. During this entire time, the patient is constantly 
carefully checked up by physical and laboratory means includ- 
ing ophthalmoscopic and visual-field examinations. 


SYPHHIS AND PREGNANCY 

It was formerly thought that pregnant women did not tol- 
erate very well antisyphilitic treatment. Consequently many 
women were carried through a pregnancy on insufficient ther 
apy. If syphilis is discovered early in pregnancy, IS injections 
ot neoarsphenamine (maximum dose 0.45 Gm.") anH 1 • 

lions of bismuth salicylate in oil should be given If ri; j' 
l».c. .real up ,0 ,hc termination ot pregn^r’ 1','!'™''“"' 
that treatment of s\-philis in pregnanct' should tp 
an arsenical preparation because of its great 
Ptoperiies^ Treatment should be continued at 
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of the pregnancy. A syphilitic woman should receive some 
treatment with every pregnancy. In this way much can be 
done to prevent prenatal syphilis. Every pregnant woman 
should have a Wassermann test early in the pregnancy and 
repeated at the seventh month of gestation. 

PRENATAL SYPHILIS 

Prenatal syphilis is preventable. The best treatment is 
prophylaxis — the discovery of syphilis in the mother before 
the birth of the child and the institution of continuous treat- 
ment up to the termination of the pregnancy. Unfortunately 
the disease is usually not discovered until it has become gen- 
eralized. Such syphilis is comparable to acquired syphilis in 
the secondary stage and requires vigorous treatment for the 
sake of the child as well as that of the community. In this 
stage it is very virulent. 

The arsphenamines are the drugs of choice. A few experts 
give neoarsphenamine or arsphenamine intravenously. For the 
most part, however, neoarsphenamine is employed and it is 
injected subcutaneously (Cole), or intramuscularly (Rosen). 
Cole dissolves the drug in 2 to 3 cc. of sterile distilled water 
and injects it under the loose tissues on the side of the sea p, 
next to the fascia. Five one-thousandths to 0.01 Gm. per 'i e 
gram of body weight is the dose administered. Rosen emp oys 
the same doses intramuscularly (buttock). Sulfarsphenamine 
in doses of 0.02 Gm. per kilogram of body weight is preferre 
by Moore. The total dose is dissolved in 2 or 3 cc. of sten e 
distilled water. An injection is given each week up to a to a 
of 8 or 10. The arsenicals are given in alternate 
an insoluble bismuth preparation (5 mg. per kilo). 

5 courses of an arsenical and 5 courses of^ bismuth shou 
given. Some physicians, especially pediatricians, prefer 0 
acetarsone (stovarsol). _ 

Good results may be obtained by employing bi^m 
alone. Two injections are given w’eekly in courses of Cc 
with rest periods of tw^o to four weeks between courses, 
to 5 courses are usually sufficient. Some place reliance on 
muth alone. Doses of 5 mg. per kilogram are at 
wdth a maximum of 100 mg. per kilogram. Children 01 = 

to ten years of age receive half the adult dose. The p 



THE TREATMENT OF SYPHILIS IS®/ 

tion preferred is bismuth salicylate in oil and the injections are 
given intramuscularly (buttock) in courses of 16 each, and 
mth rest periods of four iveeks. Iodides are not used as they 
are poorly tolerated by children. Mercury rubs are sometimes 
used in place of bismuth. Treatment is continued until the 
blood and the spinal fluid Wassermann tests have been nega- 
tive for one year. General care must be of the best and breast 
feeding must be insisted upon. 

For the late prenatal syphilis, much the same system is 
used as for acquired latent syphilis. Interstitial keratitis and 
eighth-nerve deafness require energetic treatment with alter- 
nating courses of an arsenical and a bismuth preparation. The 
iodides are very valuable in this stage of the disease. Inter- 
stitial keratitis should be treated in conjunction with an oph- 
thalmologist. The local treatment of the eyes is very exacting. 
In resistent cases, nonspecific therapy is helpful — ^boiled milk, 
typhoid-paratyphoid vaccine or even malaria therapy. Little 
can be done for juvenile tabes or dementia paralytica. These 
conditions present individual problems. 


REACTIONS 

The subject of reactions following the administration of 
antisyphilitic remedies is a large one and cannot be discussed 
here. Care in the preparation and administration of the drug 
will avoid many Herxheimer and nitritoid reactions. So will 
careful preparation of the patient. Any deviation from the 
normal course calls for a restudy of the patient and the con- 
ditions under which treatment is being administered. A change 
of apparatus or even of the drug may be necessary. Finally 
in order to avoid all untoward reactions, the physician must be 
constantly mindful of the complications that naturally accom- 
pany the treatment of s^qDhilis and must use his best judgment 
to avoid them. 


CONCLUSIONS 

The best treatment for sjq^hilis is prophylaxis. The cam- 
paign agamM this modern scourge is doing much to educate 
lay public. Public health agencies throughout the country 
are Lacduating methods of diagnosis and treatment. The frS 
distribution of drugs to the indigent is making it possible for 
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large numbers to obtain adequate treatment. The decrease in 
price of antisyphilitic drugs is helping many to complete their 
treatment who would otherwise discontinue medication. Rou- 
tine blood Wassermann tests of every child, every pregnant 
woman, every man and woman employed and every person 
that consults his physician for any cause whatsoever and every 
patient that enters a hospital or clinic for medical or surgical 
care would reveal many cases of latent syphilis. Their im- 
mediate treatment would prevent the more serious complica- 
tions of late syphilis and would prevent the spreading of the 
disease. The drive on syphilis is on! Let every physician 
administer to every syphilitic under his care at least 30 injec- 
tions of an arsenical and 30 injections of bismuth in continuous 
alternate courses, provided the patient is young and strong 
and can tolerate this amount of medication. Syphilis involving 
special organs requires individual appropriate measures. 
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PHYSICAL THEBAPY IN DERMATOLOGY, EXCLUSIVE 
OF X-RAYS AND RADIUM 

This subject is so extensive that only generalities and indi- 
cations and descriptions of methods of therapy useful to the 
general practitioner can be discussed in the space allotted. 
Verj' few technical details will be mentioned. Physical ther- 
apy is a verj' important branch of dermal therapeutics but 
should not be used as a “path of least resistance” and a lazy 
substitute for the frequently arduous mental labor involved in 
discovering and removing the cause of a dermatosis, which is 
the only truly scientific and logical remedy. As MacKee has 
stressed, the better trained a dermatologist is, the less he relies 
on physical therapy compared nnth etiological and the proper 
topical or internal therapy. 

Ultraviolet Irradiation. — Although ultraviolet irradia- 
tion has been advocated for a large number of skin diseases, 
many of tlie good results reported are only impressions which 
have not been verified or are due merely to the spontaneous 
involution of a self-limited disease. This form of therapy is 
not used bj' dermatologists nearly so frequently as most gen- 
eral practitioners believe. In fact, its use is limited to 10 or 
12 diseases. In most dermatoses the best results are obtained 
by solar irradiation or, as this is rarely available, by artificial 
irradiation which most closely resembles that of the sun. Car- 
bon arc lamps emit an irradiation most like that of the sun but 
because the required exposures are so long, they are rarelv 
employed by dermatologists although they are useful for home 
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treatment. Because of the shorter exposures air-cooled quartz 
lamps are used by most American dermatologists. The cold 
quartz lamp is especially useful for office work because the 
greater intensity and proportion of short rays and the small 
amount of heat involved permits the lamp to be brought close 
to the body, thereby greatly shortening the time of exposure. 
This form of irradiation causes more peeling but less severe 
erythema and pigmentation and no blistering. The results, 
however, are no better than those obtained with the older types 
of lamps except perhaps in pityriasis rosea. The lesions of 
this disease seem to peel much more than the surrounding skin 
following cold quartz irradiation and usually completely dis- 
appear after 4 to 6 biweekly peeling doses. In my experi- 
ence, ultraviolet irradiation is the only treatment which short- 
ens the duration of tins self-limited disease which, if untreated, 
may persist for one to four months. The objection to the cold 
quartz lamp is tliat at times a blistering effect and pigmenta- 
tion is desired. The cold quartz light because of its low heat 
can be used also with an applicator in body cavities and in 
contact with single lesions on the skin. This treatment at 
times seem to abort the development of early pustules of acne 
vulgaris and folliculitis and to hasten the healing of patches 
of impetigo contagiosa. 

Although ultraviolet irradiation has some bactericidal 
action, this is too slight to be of much practical importance. 
Light therapy is employed for both its general and local effect. 
The former is obtained by frequent suberythema doses to the 
entire body and is of distinct benefit in preventing recurrences 
in disseminated neurodermatitis and psoriasis and, combined 
with the preliminary application of a crude coal tar ointment, 
in the Goeckermann treatment of widespread psoriasis. Gen- 
eralized ultraviolet irradiation also has a useful tonic effect in 
furunculosis, tuberculosis cutis, Bazin’s disease and deep 
sarcoids. In these diseases the entire body, regardless of the 
sites of the lesions, should be irradiated. In fact, the same 
results have been obtained experimentally with generalized 
irradiation even when the actual lesions have been shielded. 
Occasionally ultraviolet irradiation may be used to restore pig- 
ment in the achromic type of pityriasis versicolor and in sec- 
ondary depigmentation following p.soriasis, .syphilis and other 
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diseases. The application of a photosensitizing substance, such 
as oil of bergamot, followed by an erythema dose of ultraviolet 
light has been advocated as a means of restoring the pigment 
in patches of vitiligo but, in spite of several trials, I have had 
no success with this method. 

Localized ultraviolet irradiation is used in pityriasis rosea, 
psoriasis, parapsoriasis, tlie various types of alopecia, acne 
vulgaris, rosacea, furunculosis, erysipelas, chronic ulcers and 
wounds, and for the peeling of pitted scars. Several of these 
conditions are self-limited so that it is difficult to evaluate the 
effect of therapy, but most investigators now agree that ultra- 
violet light in very strong doses is one of the best, if not the 
best, form of treatment for erysipelas. As is well knoivn, sun- 
light or artificial ultraviolet irradiation usually causes a distinct 
temporary' improvement in acne vulgaris but unfortunately the 
effect is superficial and seldom permanent. It is less helpful 
in the erythematous and pustular than in the comedo type and 
is of very little use, e.xcept for its systemic effect when given 
over the entire body, in the severe forms of acne. Personally, 
I consider that the use of ultraviolet irradiation in acne vul- 
garis is indicated only in mild cases, in very young patients, 
and in those who have not been cured by or refuse roentgen 
therapy. It should be employed in conjunction with the proper 
topical and internal remedies and should not be expected to 
effect a cure per se. 


The water-cooled quartz (Kromayer) lamp has the special 
advantage that it can be used with pressure with a quartz ap- 
plicator to produce a stimulating or destructive effect on small 
areas. Large doses have a blistering and dehematizing effect. 
This lamp is used chiefly for stimulation of the circulation and 
hair follicles in patches of alopecia areata, on single deep acne 
pustules and furuncles, and in blistering doses in nevus flam 
mens (“port-wine mark”), telangiectasia, radiodermatitis 
tuberculosis cutis and adenoma sebaceum. The Kromaver’ 
lamp with a nickel oxide filter which was devised by Wood 
causes fluorescence of hairs infected with fungi but not of 
nomnl tors. Ttas is a ven- effective means of locatirthe 
mlecled hairs m tinea capitis or sycosis so that these “an be 
removed for microscopic examination and culture T, , a 
no. only in dm^osing a tagus infection but also'in 
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the results of therapy and in order to determine if a complete 
cure has been obtained. Various strains of fungi have a char- 
acteristic fluorescence both on the hairs and in culture media. 
Early telangiectasia and pigmentation from roentgen irradia- 
tion can frequently be detected with the Wood filter before it 
is visible in ordinary light. 

In spite of the recent widespread fad for ultraviolet irradi- 
ation this therapy, which is usually regarded as beneficial and 
harmless, may produce ill results. One frequently obtains the 
history of a lupus erythematosus starting after a sunburn and a 
preexisting lupus erythematosus may be greatly aggravated or 
become disseminated after exposure to solar or artificial ultra- 
violet irradiation. Herpes simplex frequently arises from the 
same cause. In sensitive patients, an urticarial, eczematous 
or erythema multiforme-like reaction may follow overexposure 
to sun. These reactions are usually transient but occasionally 
a persistent erythema known as erythema solare perstans may 
be seen. A condition known as sailors’ or farmers’ skin, in 
which the skin appears prematurely senile, dry, scaly, wrin- 
kled, atrophic and hyperpigmented, occurs in some individuals, 
especially blonds with delicate skin, after long-continued fre- 
quent overexposure to sun. This type of skin is peculiarly 
susceptible to the development of prickle cell epitheliomas. 
Pellagra, xeroderma pigmentosum, hydroa aestivale and berlock 
dermatitis are other dermatoses associated with photosensitiv- 
ity. Erythema doses of ultraviolet irradiation should never 
be used on patients with extensive psoriasis, neurodermatitis 
or oozing eczema as they may produce acute dissemination of 
the eruption and even, at times, an exfoliative dermatitis with 
a lethal outcome, 

. Electrolysis. — ^This is a useful form of dermatological 
therapy and should be employed by physicians and not, as is 
generally the case at present, by untrained laymen. Its use 
requires the same medical and surgical training and knowledge 
of antisepsis as is needed for other procedures. The galvanic 
current is obtained from the negative pole of an ordinary 20- 
volt dry batterv^ and usually no more than to 1 milliampere 
of current is used. A platinum needle is attached to the nega- 
tive pole and a damp sponge, which the patient holds in her 
hand, to the positive pole. The electrolytic action causes de- 
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struction of the treated area by a collection of caustic or 
destructive chemicals around the needle. Electrolysis is used 
chiefly for hj^iertrichosis but also for the destruction of hairy 
and nonhairy, small pigmented nevi, nevi aranei (“spider 
nevi”) and small soft fibromata; and for the obliteration of 
telangiectatic blood vessels associated with rosacea or radio- 
dermatitis. In the treatment of hypertrichosis the needle is 
inserted vertically into the hair follicle and allowed to remain 
until the hair can be removed without traction. With V 2 to 1 
milliampere current this requires from ten to sixty seconds, 
depending upon the coarseness of the hair. In order to avoid 
undue irritation of the surrounding tissues and subsequent 
scarring, it is extremely important that the needle be inserted 
directly into the follicle and that the insertions are not too 
close together. In treating a hairy nevus it is advisable first 
to destroy the hairs as the reaction from this process is usually 
sufficient to obliterate the nevus. If not, after all the hairs 
have been removed the remains of the nevus may then be 
treated. Nonhairy nevi are best treated by multiple horizontal 
insertions, taking care to keep the point of the needle above 
the skin surface in order to prevent depressed scars. “Spider 
nevi” can frequently be destroyed by a single vertical insertion 
into the central punctum. Telangiectatic vessels can be oblit- 
erated by very superficial vertical insertions. The electrolysis 
causes an obliterative endovasculitis which changes the dilated, 
hollow, red vessels, filled mth blood, into white, solid cords of 
scar tissue. 


In cataphoresis, the same type of current is applied with 
large electrodes. The application of a negative electrode is 
supposed to cause vasodilatation and softening of the treated 
area, while the use of the positive electrode produces the oppo 
site effect. _ It has been contended that various ions, especially 
zinc, chlorine and copper, may be introduced into the skin 
wiUi a galvanic current. In the vascular clinic at tLp 
Vo* Post Graduate Medical School and Hos^h^paS 
iv.tl, scleroderma, sclerodactylia, Raynaud's diseL a!d va* 
ous forms of alopecia have been treatpH -rmfi, u a. 

methylcholine by cataphoresis “n “ny Ti'; 'if '“T 
havc been striking in the firet three condLns bit ftkTf 
ment has not been effective in alopecia. ° ^ ^ 
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dermatology and have^to^^large^rf extensively in 

older methods used for destruJion^lf^^ replaced many of the 
skin. These currents produce heat in tr^"' 

IS sufficient to cause destrnrHn heat 

known as surgical diathermv v v .^^ssues, the method is 
a therapeutic effect it is k^n ^ ^ milder but sufficient for 
method in general if aLo cT/' This 

parlance, “the electric needle P^PuIar 

diathermy as compared wifh ' fi advantages of surgical 

usually ich CCdlnT L” te X bt H ^ X " 
stroyed in the process ^^ood vessels are de- 

trolled, no sutuX are reored“a d 

wound which if small ^ result is a dry 

advantages a. Ct 

tion, forming an irreaular scar nrL- u ■ secondary inten- 
keloidal tlian the thin linear r^n to become 

gery, Su^J diXe X s “Xr 

:Sy ea^tSfu- -f- 

method It IS necessary to attain a “happy medium” befween 

teLTfon “"tplut'iy destroy the 
DoSe M " P™''”' ee '“tie scarring as 

possible. Considerable experience is required to learn the cor- 
rect depth to which the destruction should reach. With proper 
echmc, large, deep lesions can be removed with surprfsinX 

carrinal o" se^T’ "telignanUesioL' 

ca ring is of secondary importance whereas it is of utmost 

concern when treating benign lesinnc fr,. ^ 

f 7 , lesions for cosmetic reasons. 

E.\cept for very small superficial growths it is advisabie to 

use a local anesthet.c and in all cases the usual antiseptic 

surgical measures should be followed. 

There are three forms of surgical diathermy-electrodesic- 
cation elegrocoagulation and the cutting current (“endotherm 
knife ). Electrodesiccation is the most frequently used. It 
destroys the tissues by dehydration. This is a monopolar 
mrrent of 15.000 to 35,000 volts and about 200 milliamperes 
vhich is derived from the secondarv winding of the hi"h fre- 
juency transformer. Its effect is more easily controlled than 
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that derived from the primary winding and it is possible to ob- 
tain a very fine spark which in one or two seconds will destroy a 
tiny superficial lesion without scarring. 'I'he lesion may be de- 
stroyed by insertion of the needle or by the spark Milhout 
actual contact with the needle. This method is used for the 
destruction of warts, fibromas, senile angiomas,^ molhisca, 
granulomata pyogenica, keratoses, basal cell epitheliomas, 
nevi, nodules of lupus vulgaris, tuberculosis verrucosa cutis, 
cavernous angiomas and lymphangiomas. In most of these 
lesions, after the electrodesiccation it is usually desirable to 
curet off the dehydrated remains of the former lesion and 
desiccate the base. This procedure makes more certain the 
complete destruction of the lesion and stops any bleeding, 
leaving a dry wound. Senile freckles, the so-called "liver 
spots,” and ordinary freckles may be removed without scar- 
ring by means of very careful and light electrodesiccation. I 
have found that even hypertrophic scars following endothermy 
itself can be flattened down by further electrodesiccation. In 
a few patients with patches by hjToertrophic lichen planus and 
circumscribed lichenified eczema which resisted roentgen ther- 
apy and all other measures, as a last resort, I have used 
electrodesiccation with very gratifying results. 

Large, pigmented, nonhairy nevi can be removed without 
scarring more quickly if cautious electrodesiccation is used 
for the first one or two treatments and then followed by 
electrolysis than if the latter is used from the beginning. Klec- 
trodesiccation should not be used for hairy nevi as it is im- 
possible to destroy hairs by this method without aiusing 

cromvkrr “ 


nrhSr * ° T “ “ obtain.;, 1 from Ihi; 

primary r™dmg of the high frequency traneformer It 1,„- 

bulTmT oloctrodericcalion 

amperage (1500-6000^mfflSmpwer) “"tl 

and more destructive effect -whirli • " ^ deeper 

fltan that 

destruction of largef deep’ malia^a 

verrucous tuberculosis cutis hmnL and 

hemangiomas in adults, which do Lf '^vernou-. 
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amount and extent of the destruction can be controlled by 
using a bipolar electrode consisting of 2 needles, 2 mm. apart. 

The cutting current is a current of 500 volts and 5 mil- 
liamperes obtained from the primary winding of the high fre- 
quency transformer which may flow through an ordinary 
needle or a wire loop. By means of coagulation of the tissues, 
this current cuts like a sharp scalpel. There is much less 
bleeding because the coagulation seals the blood vessels and 
lymphatics. For this reason, this method has been advocated 
in preference to scalpel surgery in the removal of malignant 
growths on account of the supposedly less danger of metastases. 
Statistics, however, have failed to prove this contention. On 
the same premise, the cutting current with the wire loop has 
been used for obtaining biopsy specimens but the specimen 
thus obtained is often unsuitable for histological examination 
because of the coagulation of the tissues and it has been shown 
tliat specimens obtained without undue trauma by means of a 
biopsy punch or scalpel do not produce metastases. The 
cutting current is used chiefly for removal of pedunculated 
growths, melanomas, and very deep and malignant cancers, 
especially prickle-cell epitheliomas of the lips, tongue and 
cheeks. Because of the coagulation necrosis from this method 
it is impossible to suture the wounds and the subsequent scar 
may be large and disfiguring. For this reason the cndothermy 
knife should not be used if a good cosmetic result is important. 

Medical diathermy is a bipolar current derived also from 
the primary winding of the high frequency transformer. The 
amount of current tolerated depends upon the size of the elec- 
trodes, the larger the electrode the greater the current. One 
should start with a current of 200 to 300 milliamperes which 
may be increased gradually to 3000 milliamperes or more but 
the dosage should be regulated by the effect on the patient 
rather than by the reading of the milliampere meter. The 
duration of the treatment varies from ten to thirty minutes. 
This method is of very little use in dermatology and is em- 
ployed chiefly for softening of thickened scars, keloids and 
scleroderma. Several years ago, medical diathermy was pro- 
posed for cases of generalized lichen planus but the results 
were usually so unsatisfactory that its use for this purpose has 
been abandoned. 
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The actual cautery causes marked destruction, which is 
very difficult to control and produces unsightly scars. It is 
seldom used by dermatologists except occasionally for warts, 

keratoses, leukoplakia, etc. , 

The high frequency Oudin current applied tlnough^ a 
vacuum glass tube is occasionally used for its stimulating 
effect and for the production of localized hyperemia in condi- 
tions such as alopecia areata, diffuse alopecia, hypertrophic 
scars, keloids and in areas with sluggish circulation.^ Although 
I have no statistical confirmation, my impression is that this 
method produces more satisfactory results than ultraviolet ir- 
radiation in the various forms of alopecia. 

Solid Carboa Dioxide. — ^Therapeutic refrigeration with 
solid carbon dioxide gas, which is known as carbon dioxide 
snow or “dry ice,” is still frequently used though not so often 
as formerly. It is no longer indispensable as newer procedures 
have been found which give as good or better results in most 
conditions in which this method was formerly employed. The 
Cortat- Jacob Cryocautery in which the carbon dioxide gas es- 
capes into various shaped and sized copper cylinders and in 
which the pressure can be accurately measured in kilograms is 
the most convenient and accurate form of application. This 


apparatus is, however, quite expensive and, with experience, 
equally good results can be obtained from solid carbon dioxide 
produced by the escape of the gas from a tank into a cylinder 
made of ordinary blotting paper and adhesive tape or from a 
piece of “drj^ ice” from a neighboring drug store or confec- 
tionery shop. This method produces its effect through a de- 
structive action on the tissues and, depending upon the =tren^' 
of the application, causes erythema, vesiculation, necrod: 
ulceration. The strength depends upon two factors— the du^a* 
tion of the application and the pressure used Of the'e t~r' 
the latter is far more important. Although the 
doubled by doubling the time, it is much more than douhJM i" 
doublmg the pressure. The umuunt of pressure and ^ 
tion of the application required for any\sion ran 1 
only by experience and depend on the tvnp ■ ” beamed 

or the lesion, the trpe of the stt ^ 

Other factors. The cosmetic result frL a.nd 

usually very good as the lesion fe replaced by'a sor«h 
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inconspicuous scar. Solid carbon dioxide is used for the de- 
struction of pigmented and vascular nevi, warts, keratoses, 
lymphangiomas, nodules of lupus vulgaris and patches of lupus 
erythematosus. Personally, I use this method only for large, 
darkly^ pigmented, verrucous, hairy nevi which are too large 
and thick to be adequately treated with electrolysis or surgical 
diathermy and for nevi flammei, very small angiomas, and dis- 
coid patches of lupus erythematosus. I consider that radium 
is the method of choice for cavernous hemangiomas and the 
so-called “strawberry mark” vascular nevi because it causes 
no pain, blistering or scaling and less scarring. The method 
of giving intravenous injections of gold sodium thiosulfate fol- 
lowing the local application of solid carbon dioxide to patches 
of discoid lupus erythematosus is often particularly effective 
as, because of the local h3q3eremia produced by the irritation, 
the drug is apparently concentrated in the patches. Aside from 
solid carbon dioxide, cold is of little use in dermatology except 
for freezing patches of larva migrans with an ethyl chloride 
spray, and cold wet compresses in acute vesicular and bullous 
dermatitides accompanied by edema and itching, especially on 
the eyelids. 

Heat. — Hot wet dressings are a useful adjuvant in the 
treatment of furunculosis, sycosis vulgaris and deep cystic or 
indolent pustules of acne vulgaris. An especially effective form 
is 1 drachm of Vleminckx’s solution (lotio calcis sulfurata) to 
4 ounces of hot water. Dry heat by means of an incandescent 
electric bulb or an electric pad relieves the pain and hastens the 
involution of lesions of herpes zoster. Moist or dry heat 
through the induced hyperemia may accelerate the healing of 
indolent ulcers. 

Constant wet dressings of bland solutions are of great bene- 
fit in acute dermatitis and moist eczema and of various anti- 
septic solutions, in furuncles, carbuncles, paronychias, erys- 
ipelas and other pyodermas. Frequent or almost continuous 
hot soaks of a 1 : 5000 potassium permanganate solution usually 
give the best results in acute, oozing, vesicular, secondarily in- 
fected dermatoph\4;osis of the feet. In all these conditions 
the results are due chiefly to the heat and moisture rather than 
to the particular solution used. Boric acid solution, bichloride 
of mercur}', 1:1000 to 1:5000 solution, metaphen l:5000solu- 
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tion, Burow’s solution diluted 1:8 to 1:20 with water or boric 
acid solution, silver nitrate 1:1000 to 1:5000 solution, potas- 
sium permanganate 1:5000 solution, dilute Vleminckxs solu- 
tion and wet dressings of magnesium sulfate, are the drugs 
most frequently used for tiiis purpose. 

Balneotherapy. — ^hledicated baths are not curative but 
give considerable relief to patients with exudative, itchy and 
scaly dermatoses. Continuous batlis with potassium perman- 
ganate 1:2 grains to the bath are frequently used in pemphigus, 
widespread pyodermas and dermatitis venenata due to poison 
ivy. Colloid, starch, bran, oatmeal, pine tar, magnesium sul- 
fate, sulfur and sea water are added to the bath for their anti- 
pruritic effect. Although bicarbonate of soda is usually a harm- 
less, soothing drug and is frequently used in baths to relieve 
itching, it occasionally has the opposite effect and in suscep- 
tible individuals may produce an erythematous, scaly dermati- 
tis which is frequently more itchy than the original disease. 
For this reason, its use should be avoided. 

Massage. — ^The use of this modality is limited to the 
treatment of keloids, hypertrophic scars, scleroderma, and the 
various forms of alopecia. Long-continued, conscientious mas- 
sage of areas of scleroderma frequently gives better results 
than most of the more complicated and spectacular means of 
treatment which have been proposed for this disease. Mas- 
sage is best performed using a kneading motion with cocoa 
butter. 

Posture, rest and regulated exercise are of benefit in vari- 
cose eczema, ulcers and hemostatic dermatitis. Unna’s paste 
(zinc oxide 10, gelatin 30, glycerin 30 and water 30) or some 
elastic adhesive bandage gives the necessary support to the 
weakened vein walls in these conditions. 
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CARDINAL POINTS IN THE DIAGNOSIS OF DRUG 
ERUPTIONS 

For a discussion of the cardinal points in the diagnosis of 
drug eruptions, it is necessary to restate the definition of the 
term itself, and emphasize the importance of the morpholog^L 
time factor, location, distribution, and duration of such lesions 
together with careful history taking. These and other require- 
ments will be elaborated upon in the following pages. 

Definition of Drug Eruption.— An eruption of the skin 
or the mucosal orifices that appears from the oral or paren- 
teral administration of a medicine may be designated as der- 
matitis medicamentosa. The eruption that appears as a re- 
sult and at the site of a local application, may be termed 
dermatitis venenata. It is not always possible, however, to 
eliminate the question of the absorption through the skin after 
the topical application of some remedies, and the internal use 
of a drug may cause skin lesions at times indistinguishable from 
those produced by external application. Therefore, the general 
term of drug eruption is applied to all types of visible lesions 
produced from the use of drugs, irrespective of the mode of 
administration. 

Frequency of Drug Eruptions. — ^There are now known 
about 350,000 organic drugs and a few thousand inorganic 
chemicals or combinations used as medicines.’^ About 1500 
of these are stocked in an average pharmacy." Any drug of 
therapeutic value wall be likely to produce an eruption or some 
other undesirable effect, in some individual with an idiosyncrasy 
to the particular agent. Drugs in millions of prescriptions are 
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dispensed yearly in private practice, hospitals, clinics, etc., 
aside from those used as household remedies. Nevertheless 
the incidence of drug eruptions (following oral or parenteral 
use) is surprisingly low. They are not mentioned among the 
10 ranking skin diseases as is the case with dermatoses due to 
contact (dermatitis venenata) with various external agents.^ 
They are presumably nowhere so frequent as eruptions pro- 
duced by foods.^ Sutton** in a recent statistical study of over 
100,000 consecutive general admissions to the University of 
Kansas Hospital and Out-patient Department, found that the 
ratio of drug eruptions to all other illnesses was 1 to 2000 (0.05 
per cent). Sutton’s figures, on the frequency of drug erup- 
tions, based on 4000 various dermatological cases observed in 
private practice showed a proportion of 1 to 310 (0.32 per 
cent) . Of 56,634 admissions at the New York Skin and Cancer 
Unit of the New York Post-Graduate Hospital, during the last 
five years, eruptions from drugs occurred in 1 out of 651 pa- 
tients with various other dermatoses (0.15 per cent). 

Morphology. Pol3anorphism. — drug eruption may 
assume almost every known form of skin or mucous membrane 
lesion, ?. e., urticarial, macular, papular, nodular, tumor-like, 
vesicular, bullous, pustular, furuncular, ulcerative, gangrenous, 
hypertrophic, atrophic, pigmentary and depigmentary lesions. 
Occasionally there are no visible manifestations but purely sub- 
jective symptoms like itching, burning, formication, alteration 
in taste, smell, etc. 

An extreme variation in the type of drug eruptions may 
appear in different individuals following the use of the same 
drug. This polymorphism, as it is called, is one of the cardinal 
characteristics of drug eruptions and of diagnostic importance. 
The same tji^e of an eruption may appear in different in- 
dividuals from the use of different drugs. The same individual 
may have different types of eruptions from the use of the same 
drug with various relapses. 

Although drug eruptions are usually polymorphous in ap- 
pearance, a majority are primarily either urticarial or eczemat- 
ous in nature. Such eruptions show histological change.s of 
the epidermis and corium, indicating an urticarial or eczematous 
picture ^\'ith its known variations. This group of drug erup- 
tions are believed to be allergic in nature, /. e., due to the de- 
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velopnient of a specific altered state of the reaction capacity of 
the body, the drug presumably acting as an antigen or sensi- 
tizing agent, the skin manifestation being an expression of an 
allergic phenomenon. 

A smaller group of drug eruptions particularly those of a 
special nature, viz., argyria, arsenical keratosis, bromoderma, 
and iododerma, etc., present widely different histological pic- 
tures in accordance with their clinical appearance. Deposits 
of silver in argyria, hyperkeratosis from arsenic, and an in- 
flammatory cellular cutaneous infiltration (neutrophils, eosin- 
ophils), in the bromide and iodide eruptions. Such special 
eruptions not only indicate the drug or group of drugs respon- 
sible, but also a different mode of genesis. While an allergic 
factor plays a role in some instances (halogens), they arc 
mostly due to cumulative effects. Another special type of 
lesion that may indicate the drug or group of drugs responsible, 
is the so-called “fixed” eruption. This is in reality a recurrent 
skin eruption in which each relapse is characterized by a flare- 
up of a former lesion. It generally assumes at its onset an 
urticarial, erythematous, bullous, or even an eczematous ap- 
pearance followed by pigmentation. Such drug eruptions are 
considered of an allergic nature. No longer is it believed that 


phenolphthalein alone is capable of producing this type of 
lesion, for according to the reports in the literature quite a few 
drugs, i. e., acetphenetidin (phenacetin) ; acriflavine hydro- 


chloride (trypaflavine) ; antipyrine, aminopyrine (pyram- 
idon) and its compounds; antimony and potassium tartrate; 
the arsenicals (acetylarsan, arsphenamines, mapharsen, trypar- 
samide); barbiturates; bismuth; cinchophen; iodides; ipecac; 
ipomea (scammony); isacen; mercury; quinine and the salic- 
ylates (aspirin); may also cause the recurrent (fixed) erup- 
tion.'' Not only drugs but physical exertion, psychic stress, 
alcoholic liquors, foods and autotoxic substances are reported 
to have caused this peculiar recurrent eruption. 

Time Factor. Cinchonism and salicylism, with a suit- 
able dose or doses of the respective drug, will develop in all 
individuals without any special susceptibility being required 
1 he metallic pigmentations of the skin will appear in all per- 
sons if the use of such preparations is continued over a pro- 
onged period. The urticarial and eczematous type of drug 
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eruptions however appears only in those who have taken that 
particular drug on more than one occasion, sometimes for years, 
Avithout any ill effects. The drug eruption having manifested 
itself once, it usually reappears thereafter Avithin one to tAvo 
days after the particular drug is used. Although it is not al- 
Avays easy to prove, drug eruptions of the urticarial or ec- 
zematous t}^e appearing presumably with the first dose of 
the drug, probably are due to a prior exposure of the indi- 
vidual to the particular agent Avhich sensitized him. 

It is possible in some instances to determine the interval 
during which the peculiar change in the reaction capacity of 
the organism to a drug takes place. This period is about one 
Aveek, the same time in Avhich serum sickness is apt to develop. 
This interval during which the development of sensitization 
occurs is also noted in nirvanol disease, in the case of the sul- 
fanilamide rash and other drug eruptions foIloAving the topical 
application of a drug. Sensitization is more apt to occur Avith 
some drugs than others, also Avhen a constant daily dosage leads 
to a high concentration of the circulating drug. But long after 
the drug is excreted, a comparatively small dose taken in those 
previously sensitized, may produce a relapse. Sensitization 
may develop either from external or internal use of a remedy. 
Either method of administration thereafter may then produce 
a recurrence of the drug eruption. 

A morbilliform and scarlatiniform generalized erythema, 
without the usual prodromes of the infectious exanthemata, 
may appear from the use of various drugs. The sudden onset 
of such manifestations sometimes Avith the history of similar 
attacks is of diagnostic significance. Among the morbilliform 
and scarlatiniform eruptions is Milian’s ninth day erythema. 
This is reported following the use of various drugs, generally 
after the arsphenamines and is ascribed by Milian to an activa- 
tion by the drug of some latent infection present in the .system 
of the' affected individual. The ninth day erythemas generally 
do not recur AAath the subsequent use of the drug, as is u.suall\- 
the case Avith most other types of drug eruptions. Their exact 
pathogenesis needs still further study. 

Location. — ^\Vith the external use of a remedy the eruption 
that may appear is usually limited to the part to which the 
agent has been applied. E.xtension through accidental contact 
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pheno . Dru^s u nostrils face and hands with the sub- 

en,pU00 no. absorption 

oMhe dru'^s through the nose into the general circulation. 
Drugs applM to the vagina, rectum, and other orifices, may 
also produce generalized eruptions in certain instances 

Eruptions from the internal use of drugs are apt to be 
generalized, involving the face and genitals, ^onjunc ival and 
Lccal lesions may appear. Photosensitizing drugs (barbitu- 
rates, quinine, sulfanilamide, coal tar, etc.), and meta 
drugs (silver, gold and bismuth), are more apt to produce 
eruptions on the exposed parts of the body. Of the metallic 
pigmentations, that from arsenic is more pronounced on the 
covered parts. Isolated skin lesions from drugs may appear 
on any part of the cutaneous surface with no special predilec- 
tion or at the site of old scars, infections, bites, etc. Generalized 
eruptions have a tendency to favor the various body flexures 
and folds. 

Arsenic, usually the inorganic form, is known to produce 
palmar and plantar erythema,- hyperhidrosis, and keratosis; 
bismuth and gold may on occasions produce similar effects , 
the bromide and iodide eruptions favor the sebaceous areas of 
the skin- fluorides produce a mottled enamel of the permanent 
teeth; the use of drugs, causing an extensive exfoliating der- 
matitis, may cause discoloration and trophic disturbance of 
the nails. 

Duration. — ^Drug eruptions of the urticarial and eryth- 
ematous tjqies appear suddenly and often disappear just as 
quickly provided of course the drug is immediately discon- 
tinued. The morbilliform, scarlatiniform and the erythema 
multiforme-like rashes may last one or more Weeks. Spon- 
taneous relapses of eruptions from antipyrine, barbiturates and 
cinchophen are reported although the drug responsible was not 
used again. The eczematous t^qie of drug eruption is slower 
in onset and evolution and may take several months or longer 
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to disappear. Repeated relapses of the recurrent (fixed) eryth- 
ematous drug eruption may lead to marked pigmentation, but 
this will ultimately recede after the responsible drug is discon- 
tinued. Bromodermas and iododermas have been known to 
appear weeks or months after the particular drug had been 
discontinued and may last for years (granulomatous type). 

Establishing' the Diagnosis. — The diagnosis of drug 
eruptions should not be based merely on the history of medica- 
tion or the presence of the drug in the body fluids and tissues. 
There is always a possibility for a dermatosis to appear not 
due to a drug but coincidental with its use. On the other hand 
patients may deny or forget the use of a household remedy. 
Some of the foods eaten may have been contaminated, medi- 
cated or dyed with some drug or chemical. A remedy may 
have been used or applied at the various body orifices. Other 
sources of exposure may have to be investigated, as liquors, 
cosmetic and toilet preparations. Occupational environment 
may need to be searched for as the cause of the eruption. 
Careful, detailed and unbiased history taking is a prime essen- 
tial in order to establish the true cause and effect. 

Cutaneous tests as a routine procedure are at present un- 
reliable in determining whether a drug is responsible for the 
eruption. Passive transfer experiments in animal or man are 
in the same category. The administration of a small test dose 
of the suspected drug is convincing proof, provided a definite 
relapse of the eruption occurs. Should this fail to appear it 
does not always rule out the suspected drug as the responsible 
agent, 0's\dng to the desensitization that sometimes develops in 
certain individuals. If it is not safe to use even a small dose 
of the suspected drug, then the future avoidance of the par- 
ticular drug, with the actual use of other drugs taken as a con- 
trol, should finally determine the one to be responsible. Even 
with the historj’’ of several previous attacks, each time from the 
use of one particular drug, the elimination of other drugs or 
causes is advisable, to exclude polysensitiveness. It is surpris- 
ing how often dermatoses are reported as drug eruptions, ba.sed 
on the single criterion that the patient took a certain drug be- 
fore the eruption appeared. 

General Reactions. — \'arious gastro-intestinal. neurologic, 
urinar^^ or other constitutional symptoms of a mild to severe 
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degree may precede or accompany the appearance of a drug 
rash. With skin lesions of a limited distribution or of a mild 
nature general symptoms are of no consequence. € 11130600 .=; 
reactions are usually absent in those presenting mental bro- 
mism. The reverse is also noted. 

Prognosis. — ^Eruptions from drugs generally fade quickly 
as soon as the use of the drug is discontinued and eliminated 
from the body. In those instances where the elimination of 
the drug is slow, recovery is apt to be delayed. Barring secon- 
dary infection or other complications, the urticarial and ec- 
zematous drug eruptions disappear without any permanent 
sequelae. This also applies to the recurrent (fixed) lesions. 
Bromodermas and iododermas of long standing may leave some 
scarring after they disappear. With the appearance of pur- 
pura after the use of some drugs, the prognosis may be less 
favorable, owing to the vascular injury induced. In the case 
of pigmentation from metallic drugs like silver, gold, etc., such 
pigmentation, once it develops, is apt to remain permanently. 
The careless use of ergot and its alkaloids may result not only 
in the loss of an extremity, but also in the death of the patient. 
The generalized crustaceous exfoliative dermatitis noted from 
the arsenicals and other heavy metals are a serious complica- 
tion that may have a lethal outcome. Jaundice from acute 
yellow atrophy of the liver due to drugs is in the same category. 

Congenital Drug Eruptions.— Drug eruptions on occa- 
sions appear at birth from the use of some drug by the mother 
before delivery. It may appear later in the nursing infant pro- 
vided the breast milk contains the drug being taken by the 
nursing mother. They have been reported usually with bro- 
mides and less so wth iodides. 

Summary and Conclusions— The general term of drug 
eruptions is applied to all types of visible lesions of the skin 
and mucous membrane produced from the internal or external 
use of drugs. 


The ratio of drug eruptions to all other illnesses is esti 
mated at 1:2000 (0.05 per cent), and to various other skin 
diseases about 1;6 d 1 (0.15 per cent) to 1:310 (0 32 ner 
centV ^ 


Drug eruptions are of polymorphous appearance, i. e 
they may assume almost evert- knotvn form of skin or mucous 
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to disappear. Repeated relapses of the recurrent (fixed) eryth- 
ematous drug eruption may lead to marked pigmentation, but 
this will ultimately recede after the responsible drug is discon- 
tinued. Bromodermas and iododermas have been known to 
appear weeks or months after the particular drug had been 
discontinued and may last for years (granulomatous type). 

Establishing the Diagnosis. — The diagnosis of drug 
eruptions should not be based merely on the history of medica- 
tion or the presence of the drug in the body fluids and tissues. 
There is always a possibility for a dermatosis to appear not 
due to a drug but coincidental with its use. On the other hand 
patients may deny or forget the use of a household remedy. 
Some of the foods eaten may have been contaminated, medi- 
cated or dyed with some drug or chemical. A remedy may 
have been used or applied at the various body orifices. Other 
sources of exposure may have to be investigated, as liquors, 
cosmetic and toilet preparations. Occupational environment 
may need to be searched for as the cause of the eruption. 
Careful, detailed and unbiased history taking is a prime essen- 
tial in order to establish the true cause and effect. 

Cutaneous tests as a routine procedure are at present un- 
reliable in determining whether a drug is responsible for the 
eruption. Passive transfer experiments in animal or man are 
in the same category. The administration of a small test dose 
of the suspected drug is convincing proof, provided a definite 
relapse of the eruption occurs. Should this fail to appear it 
does not always rule out the suspected drug as the responsible 
agent, owing to the desensitization that sometimes develops in 
certain individuals. If it is not safe to use even a small dose 
of the suspected drug, then the future avoidance of the par- 
ticular drug, with the actual use of other drugs taken as a con- 
trol, should finally determine the one to be responsible. Even 
unth the histor>’’ of several previous attacks, each time from the 
use of one particular drug, the elimination of other drugs or 
causes is advisable, to exclude polysensitivenes-. It is surpri.=- 
ing how often dermatoses are reported a.^ drug eruptions, ba-ed 
on the single criterion that the patient took a certain drug be- 
fore the eruption appeared. 

General Reactions.- -t'ariou.s gastro-inte-tinal. neurologic, 
urinan,'. or other constitutional symptom^ of a mild to .‘■evere 
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degree may precede or accompany the appearance o{_ a drug 
rash. With skin lesions of a limited distribution or ol a mild 
nature general symptoms arc of no consequence. C utaneou. 
reactions arc usually absent in those presenting mental bro- 
mism. The reverse is also noted. 

Prognosis.— Eruptions from drugs generally fade quickly 
as soon as the use of the drug is discontinued and eliminated 
from the body. In those instances ^Yhcre the elimination of 
the drug is slow, recovery is apt to be delayed. Barring secon- 
dary infection or other complications, the urticarial and ec- 
zematous drug eruptions disappear without any permanent 
sequelae. This also applies to the recurrent (fixedl lesions. 
Bromodermas and iododermas of long standing may leave some 
scarring after they disappear. With the appearance of pur- 
pura after the use of some drugs, the prognosis may be less 
favorable, owing to the vascular injury induced. In the case 
of pigmentation from metallic drugs like silver, gold, etc., such 
pigmentation, once it develops, is apt to remain permanently. 
The careless use of ergot and its alkaloids may result not only 
in the loss of an extremity, but also in tlie death of the patient. 
The generalized cruslaceous exfoliative dermatitis noted from 
the arsenicals and other heavy metals are a serious complica- 
tion that may have a lethal outcome. Jaundice from acute 
yellow atrophy of the liver due to drugs is in tlie same category. 

Congenital Drug Eruptions.— Drug eruptions on occa- 
sions appear at birth from the use of some drug by tlie mother 
before delivery. It may appear later in the nursing infant pro- 
vided the breast milk contains the drug being taken by the 
nursing mother. Thev- have been reported us\ially with bro- 
mides and less so with iodides. 

Summary and Conclusions.— The general term of drim 
eruptions is applied to all types of visible lesions of the skin 
and mucous membrane produced from the internal or external 
use of drugs. 


The ratio of drug eruptions to all 
mated at 1:2000 (0.05 per cent), and 
diseases about l;Ci5l (0.15 per cent) 
cent). 


other illnesses is esti- 
to various otlier skin 
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membrane lesion. Occasionally there are no visible signs but 
subjective symptoms like itching, burning of the skin, altera- 
tion in taste, smell, etc. 

A majority of the drug eruptions are primarily of the ur- 
ticarial and eczematous type. These are believed to be of an 
allergic nature. 

A smaller group of drug eruptions assume a special appear- 
ance, indicating the drug or group of drugs responsible. As 
examples may be mentioned ergot (gangrene), arsenic (kerat- 
osis), bromides and iodides (granuloma). These are mostly 
due to cumulative action, selecting various tissues for their 
toxic effects. Allergic susceptibility may also play some part 
in these manifestations. 

Milian’s morbilliform or scarlatiniform erythema of the 
ninth day is attributed by Milian to an activation of some 
latent infection by a drug. Such eruptions generally fail to 
recur -with the subsequent use of the responsible agent. 

The recurrent (fixed) drug eruption which recurs at the site 
where the eruption first appeared, is known to follow the use 
of numerous synthetic organic compounds, also inorganic drugs 
like mercury and bismuth, and liquors, foods, psychic stress, 
physical exertion and autotoxic substances. 

There is no special location or distribution that character- 
izes most drug eruptions, when fully developed, from other 
dermatoses. They are usually generalized, often involving the 
face and body flexures. Those following the external use ap- 
pear at first at the site of application. 

Careful and tactful history taking is a prime essential for 
a proper diagnosis. It may be necessary to administer a small 
test dose of the drug and others that the patient may be taking 
to determine the cause and effect. This may even be necessary 
in those with repeated relapses from a certain drug in order to 
exclude polysensitiveness. Skin tests are generally unreliable 
as confirmatory evidence. 

Drug eruptions as a rule appear suddenly and recede 
rapidly when the drug is discontinued and eliminated. 

Barring secondary infection or other complications there 
are no permanent sequelae. Exceptions are the pigmentation 
from the metallic drugs, keratoses and the scarring following 
tuberous bromodermas and iododermas of long standing. 
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The prognosis of drug eruptions is usually favorable. Ex- 
ceptions are the crustaceous exfoliative dermatitis, purpura, 
gangrenous lesions, and jaundice from acute yellow atrophy 
of the liver. 

Drug eruptions may appear at birth or in infants nursing 
fromtlie breast milk of the mother taking bromides or iodides. 
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CUTANEOUS TUBERCULOSIS 

When the tubercle bacillus invades the skin, certain 
changes result, which we recognize as the various forms of 
skin tuberculosis. The gross and histological appearance of 
the lesions depends on numerous factors. Both general and 
local immunity and allergy determine the extent, shape, and 
configuration of the skin eruption. The presence or absence 
of other foci of visceral tuberculosis, the age of the patient, 
and to some extent the racial factor, all enter into influencing 
the clinical picture and the course of skin tuberculosis. Pre- 
vious exposure to the tubercle bacillus also modifies the sub- 
sequent skin infection. 

A great deal of controversy has centered about the ques- 
tion of the presence or absence of visceral tuberculosis in cases 
of skin tuberculosis. The conception that tuberculosis of the 
skin protects the visceral organs, or at least modifies favor- 
ably the course of internal tuberculosis, has been widely dis- 
cussed and has been accepted by many observers. WaiP noted 
experimentally that guinea-pigs and monkeys in which marked 
tuberculosis changes occurred in the skin had less severe 
changes in the internal organs than those animals in which 
the tuberculosis of the skin was slight or of short duration. 
Kressner- investigated a large number of patients with skin 
tuberculosis. She reports that in 91 per cent of papulonecrotic 
tuberculosis of the skin, in more than 66 per cent of erythema 
indurativa Bazin and tuberculosis verrucosa cutis, and in more 
than 5S per cent of scrofuloderma, she was able to demon- 
strate an internal focus of the disease. In cases of lupus vul- 
gans. she found 33.7 per cent of inactive visceral tuberculosis 
and .s per cent of active visceral lesions. Memmesheimer" 
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between the ulcer and the regional glands are very often clearlv 
outlined The glands show caseation on histologic examina- 
tion, and the bacillus can be recovered. Very often, instead 
of healing, tlie ulcer shows, after a few weeks, typical lup 
vulgaris structure, both clinically and histologically. The 



tuberculin test, which was negative at the beginning of the 
ulceration, becomes positive. 

.Another form of localized skin tuberculosis is tuberculosis 
verrucosa cutis. This is a local infection caused by direct in- 
nculalion with the tubercle bacillus, which produces a very 
mild local reaction. It is seen among patients in tuberculosis 
hosiiitals. attendants, physicians, pathologists, and occasion- 
all\- in butcher.-;. The lesions appear mostly on the exposed 
parts of the body, run a very chronic course, and give few sub- 
iicti\c s\ mptoms. They form hyperkeratotic patches re- 
sembling warts on a purplish red base with little induration. 
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found among 312 patients with lupus vulgaris only 65 with 
verified pulmonary tuberculosis. Of these, only 15 patients 
had active pulmonary tuberculosis. At Sea View Hospital, our 
patients with skin tuberculosis invariably show forms of vis- 
ceral tuberculosis. While the majority of cases show active 
foci, a few, especially those with lupus vulgaris, have inactive 
foci. Thus, a review of the last 10 cases seen in our clinic 
shows the following: 


R. N. 

E.vtensive lupus vulgaris 

Productive changes throughout the 
lungs 

L. B. 

Extensive lupus \nilgaris 

Extensive pulmonary- pathology 
u-ith positive sputum 

A. K. 

Moderate lupus vulgaris 

Caseous pneumonic lesions 

J.S. 

Moderate lupus vulgaris 

Bilateral caseous pneumonia 

R. K. 

Moderate lupus vulgaris 

Productive changes in both lungs 

M. A. 

Scrofuloderma 

Caseous pneumonia 

A. S. 

Tuberculosis verrucosa cutis 

Extensive caseous pneumonic le- 
sions 

J. L. 

Tuberculosis ulcerosa 

Extensive caseous pneumonic le- 
sions 

E. D. 

Lupus vulgaris and scrofuloderma 

Tuberculosis of vertebrae and 
larynx 

L. W. 

Scrofuloderma 

Caseous pneumonic lesions 


Thus our cases showed foci of internal tuberculosis, most of 
them active forms. This is not in agreement with the findings 
of other observers, but the patient usually admitted to our 
hospital conies primarily because of visceral tuberculosis. 

For the sake of clarity, we describe and name various forms 
of cutaneous tuberculosis. A very interesting form of tuber- 
culosis of the skin which has been recognized and studied is 
the primary complex of skin tuberculosis or tuberculous 
chancre. While the majority of these cases are seen in infants 
and children, an adult occasionally presents this form of initial 
tuberculous lesion of the skin. It was seen occasionally fol- 
lowing the ritual form of circumcision and the piercing of the 
ear lobes for ear rings. Holt'* gathered a number of cases 
caused by circumcision. In the adult, the lesions are rare, for 
this form of tuberculosis presupposes the absence of a previous 
infection. Cases in adults have been reported by Stokes,** 
Fidler,® and IMichelson,^ among others. The characteristic of 
the lesion is an ulcer, varying in size from a pea to a dime, 
with raised and undermined edges, the base of the ulcer being 
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covered moiet, 

vulgaris structure, both clinically and histologically. The 



lig. 159. — Tuberculosis verrucosa cutis of second and fifth knuckles of the left 

band. 


tuberculin test, which was negative at the beginning of the 
ulceration, becomes positive. 

Another form of localized skin tuberculosis is tuberculosis 
vriTucoso c7(tis. This is a local infection caused by direct in- 
oculalion with the tubercle bacillus, which produces a very 
mild local reaction. It is seen among patients in tuberculosis 
hospitals, attendants, physicians, pathologists, and occasion- 
ally in butchers. The lesions appear mostly on the exposed 
parts of the body, run a very chronic course, and give few sub 
iective symptoms. They form hjiierkeratotic patches re- 
sembling warts on a purplish red base with little induration 
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The eruption extends peripherally and heals in the center, leav- 
ing a fine, thin scar. If left untreated, the lesions may involve 
large portions of the skin. Therapy is successful if one de- 
troys the surrounding tissue about 34 cm. beyond the border. 
The actual cautery or the endothermy current may be em- 
ployed. These are preferable to chemical cautery, for they 
can be better controlled. 

Other clinical forms of cutaneous tuberculosis are lupiis 
vulgaris, scrojidoderma, tuberculous ulcerations, and general- 
ized miliary tuberculosis. In these clinical forms, certain cri- 
teria must be satisfied for the designation of the tuberculous 
etiology. The most important criteria are the finding of the 
tubercle bacillus in the lesion, the positive guinea-pig inocula- 
tions, and a focal flare-up after the intradermal injection of 
tuberculin. Less important factors in the diagnosis of tuber- 
culosis of the skin are the histological studies, the clinical as- 
pect of the lesions, and the coexistence of tuberculosis of other 
organs. 

Because all the criteria could not be satisfied in some forms 
of skin tuberculosis, Darier® suggested that certain forms of 
cutaneous lesions be named tuberculids. The tuberculids were 
once considered to be due to the toxins of the tubercle bacillus, 
but are now regarded as forms of cutaneous tuberculosis. It 
is difficult in these cases to satisfy all the criteria enumerated 
above, for very seldom are we able to demonstrate the bacilli 
in the lesions and very infrequently do we obtain a positive 
guinea-pig inoculation. This group includes lichen scrofulo- 
sorum, papulonecrotic tubcrcidosis, and erythema indurativa 
Bazin, which show certain common characteristics. Their 
prognosis is invariably good, they are more generalized than 
the other forms of cutaneous tuberculosis, and they give a 
strongly positive reaction to tuberculin in high dilutions. 

Sarcoids are usually classified with the tuberculids. The 
inclusion of all forms of sarcoids with skin tuberculosis has been 
questioned lately, for we encounter sarcoid-like lesions in 
leprosy and in syphilis. The finding on roentgen e.xamination 
of cystic-like lesions in the bones and marble-like shadows in 
the lungs has thrown further doubt on the advisability of in- 
cluding all cases of sarcoids, especially those of the Bocck 
(ype, with tuberculosis of the skin. The deep type of sarcoid 
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described by Darier and Roussy is considered a variety of non- 
ulcerative, erytlieina indurativa type of tuberculosis of the skin. 
The tuberculin reaction is of great interest in the sarcoids. The 
reaction is either entirely absent or greatly diminished. This 
altered reaction is of diagnostic significance. ^ 

There are a great number of dermatoses in which the etio- 
logic factor has not been determined. Some of these dermat- 
oses have been classified from time to time with the tuber culids, 
suggesting that they were forms of skin tuberculosis. That the 
skin may undergo nonspecific and secondary changes in a body 
invaded by the tubercle bacillus cannot be denied. We may 
find among tuberculosis patients dryness and follicular hyper- 
keratosis, marked seborrheic and other forms of eczema, pus- 
tular folliculitis of the back in bedridden patients, and occa- 
sionally amyloid degeneration of the skin. Very common 
among hospitalized tuberculous patients is pityriasis versicolor, 
probably due to excessive sweating and contact among patients. 
These skin conditions are due to poor nutrition of the skin, 
poor hygiene, emaciation, and degenerative changes in the skin. 

Erythema nodosum is very often associated with a posi- 
tive tuberculin reaction in children and has, therefore, also been 
classified by pediatricians as a possible tuberculid. We feel 
that the tuberculous nature of erythema nodosum has not been 
established and agree with Forman® and others that the disease 
may be associated with diverse etiologic factors, such as throat 
infections seen most often in adults. In children, there may 
be evidence of tuberculous infection. 

Granuloma annulare and lichen nitidus are other examples 
of dermatoses of unknown etiology which have been occasion- 
ally classified with the tuberculids. 


Lupus erythematosus has been so often classified among 
the tuberculids that its tuberculous etiology has been accepted 
b>- many as almost established. Especially is this viewpoint 
prevalent in continental Europe. The frequency with which 
tuberculosis of tlie viscera is found in patients with lupus 
erythematosus m France has convinced Nicolas and GatN® 
that tuberculosis is the most likely factor in this disease tL 
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ployee of the hospital. This shows a very low incidence of 
the disease in a hospital which has more than 1600 patients 
with tuberculosis of one form or another. 

The most benign form of skin tuberculosis is lichen scrofnl- 
osoriim (tuberculosis lichenoides), grouped with the tubercu- 
lids. It is most common among children. The appearance of 
the lesions is sudden and may follow an upper respiratory in- 
fection or any similar mild disturbance. The eruption is 
generalized, consists of pinhead- to lentil-sized follicular papules 
with shiny, scaly tops, yellorvish-red rather than bright red in 
color. These papules usually appear in groups or patches and 
are best seen on the abdomen or on the back. The tuberculin 
reaction is usually positive in high dilutions. Histologic studies • 
only occasionally reveal typical tuberculous structures. The 
prognosis is good. The eruption disappears within six to eight 
weeks. This is the only type of tuberculosis of the skin which 
heals without leaving scars. 

Papulonecrotic tuberculosis , another of the tuberculids, is 
also seen most frequently in children and young adults. These 
lesions have a tendency to appear on the extensor surfaces of 
the extremities. They are lentil- to pea-sized and develop 
necrotic centers surrounded by a red border. The prognosis 
is good. The lesions heal, leaving a fine scar which may be 
either hyperpigmented or hypopigmented. The histologic 
structure shows tuberculous tissue changes. Folliclis and 
acnitis, and probably the rosacea-like tuberculid of Lewandow- 
sky are aberrant forms of papulonecrotic tuberculosis. 

Another tuberculid, tuberculosis indurativa Bazin, usually 
appears on the calves of young adults, mainly females. Other 
parts of the body are, however, not exempt. It consists of a 
deep-seated nodule, marble-sized or larger, red, fairly tender, 
which eventually ulcerates and runs a chronic course. Darier- 
Roussy sarcoid is also deep-seated, but shows no tendency to 
break down. The prognosis is good. Sunlight treatment or a 
suitable substitute gives good results. The lesions heal, leaving 
scars which may later break down again. The histologic struc- 
ture is that of tuberculous tissue. 

Tuberculosis ulcerosa is usually seen in advanced cases of 
visceral tuberculosis and is located in the oral ca\'ity or ano- 
rectal area. It is also called orificial tuberculosis. The ulcers 
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are flat and very painful. The base is covered with a grayish 
mass of debris and the border is red and undermined. The 
organism can be seen on direct smears. Treatment with sun- 
light and occasionally with grenz rays may be helpful. The 
prognosis, however, is poor. 

Scrojulodcrma (tuberculosis colliquativa) was formerlv 
much more common than at present. The glands of the neck 
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and proper food and hygiene are important in the therapy of 
tliis form of tuberculosis. Most of the patients are young, and 
special care should be taken to prevent the formation of un- 
sightly scars. 

Liipus vulgaris is by far the most important form of skin 
tuberculosis which we encounter. In 1884, two years after the 
discovery of the tubercle bacillus, Koch demonstrated the or- 
ganism in lupus vulgaris. Various clinical forms of lupus vul- 
garis have been described, such as lupus tumidus, lupus ser- 



g. 141. — E.xtensive lupus vulgaris of the buttocks. This patient also showed 
similar lesions of the scalp, arms, chest, and abdomen. 

ginosus, lupus sclerosus, lupus mutilans, etc. These describe 
e extent, shape, or form of lupus vulgaris in a particular 
nical case. In all these forms, however, we must find the 
iical lupus vulgaris nodule, aptly described as resembling 
ole-jelly in consistency and color. It is yellowish-red, pin- 
id to lentil in size, seems solid, but yields to pressure, and 
Itrates along the periphery. The center breaks down, ul- 
ates, maj' become crusted, and is finally replaced by scar 
ue. Lupus vulgaris is a mutilating disease. It destroi^s the 
1 . The skin is replaced by a scar, and very often, a prickle- 
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celled epithelioma develops io the scar. Only ” 

case came to our attention. A young colored ' 
char<^ed from Sea View Hospital m the early part of 1936 aft 
Snged and fairly successful treatment tor lupus vulga n 
of the face. The soft part of the nose, part of the upper p 
and sides of the face were replaced by smooth scar tissue. Si 
returned to the hospital eighteen months later, showing he 
complete destruction of the skin of the face and erosion of the 
underlying bony structures. This began with a small papule 
in the scar tissue and rapidly involved the entire face. She 



Fig. 142. — ^Lupus vulgaris tumidus in a patient with a scrofuloderma of the neck 
and tuberculosis of the larj^nx. 

died from the carcinoma which developed in the scar tissue 
and secondary infection. 

.\ny part of the body may be the site of lupus vulgaris 
lesions, but tlie face is the most common area of attack. The 
explanation for the selection of this area by this mutilating 
disease has not been adequately given. Trauma, among other 
reasons, has been offered as an explanation for the face lesion 
It is possible that the follicular-sebaceous apparatus present 
so extensively on the face, loses its ability to act as a Lrrier 
against the tubercle bacillus. Very often, we see the first Z 
vu gam nodule appearing at the ala nasi, an area extremely 
ncl. m follicular-sebaccous structures. Men and women are 
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equally subject to this disease. Both children and the aged 
are its victims, though as a rule, the first attack is observed 
during the second or third decade. One of our patients with 
lupus vulgaris of the face was an elderly Swedish cook, well 
over sixty years of age, whose attack began in the declining 
years of her life. 

The clinical course of cutaneous tuberculosis, especially 
that of lupus vulgaris, may be illustrated by short histories of 
some of our cases from Sea View Hospital. 

Case I. — E. D., a colored male, complained of a sore throat, hoarseness, 
and enlarged cervical glands at the age of si.xtecn. The glands broke down and 
discharged pus. A diagnosis of tuberculosis of the glands was made. One year 
later, a sore developed on the tip of the nose, which in the following two 
years spread to involve the entire lower nasal area. A similar area also de- 
veloped under the lower left eyelid. Five years after the onset, the patient 
showed ragged and puckered scars on the sides of the neck, a crusted, ulcerated 
lesion of the nose, upper lip and adjacent skin, and a soft marble-sized lesion 
under the lower left eyelid. Upon repeated physical c.vamination and roent- 
genograms, the lungs showed no tuberculous infection. The sputum e.\amina- 
tions were also negative for the tubercle bacillus. The Wassermann and Kahn 
tests were negative. A roentgenogram of the larynx, and upper spine showed 
a retropharyngeal cold abscess wdth a carious focus in the third cervical ver- 
tebra. Histologic examinations of tissue taken from the nose, pharynx, and 
larynx showed tuberculous structure. 

The tuberculin reaction was strongly positive in a 1:1,000,000 dilution. 
While under observation, the patient developed a generalized eruption. On the 
extensor surfaces of the extremities, the eruption was of lentil- to pea-sized dark- 
red lesions which developed necrotic centers. On the shoulders, chest, and ab- 
domen, he showed a fine follicular, papular, erythematous, somewhat scaly and 
grouped eruption. This generalized eruption, diagnosed as lichen scrofulosorum 
and papulonecrotic tuberculosis, developed following a temperature elevation 
of 1° to 3° F. which lasted two days. Within eight to ten weeks, both types 
of eruption had completely cleared, e.xcept for some fine scars left on the ex- 
tremities. This patient, while under observation, showed various forms of skin 
tuberculosis: scrofuloderma of the neck and under the left eye, lupus vulgaris 
tumidus of the nose, lichen scrofulosorum, and papulonecrotic tuberculosis. 

Case H. — L. B., a single white female, aged twenty-three years, dated her 
chest disease from the age of seven. She also gave a history of an operation 
on the right shoulder which she underwent at the age of sixteen. Four years 
ago, she showed a positive sputum for the tubercle bacillus and pulmonary 
involvement. At the same time, a skin lesion appeared on the shoulder, which 
was diagnosed as lupus vulgaris. An attempt was made to excise this lesion. 

This was followed within a very short time by a generalized eruption of the 
skin of typical lupus vulgaris nodules. For the past three years, both the 
pulmonary and skin tuberculosis have been treated conservatively with good 
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results. The sputum has been negative for the past two years. The skin 
lesions have slowlv involuted under ultraviolet therapy, although men at 
present, some typical lesions can still be found. Roentgenograms of the right 
shoulder showed partial destruction of the head, neck, and adjacent portion 
of the humerus. The glenoid fossa was irregular and jagged. Complete 
laboratorj' examination of the blood and urine were negative. The tuberculin 
test was positive to a 1:10,000,000 diluUon. This patient had active pul- 
monary and osseous tuberculosis and disseminated lupus i-ulgaris of the skin. 


Case HI. R. N., a white male, entered Sea View Hospital at the age of 

thirty-one years, with a generalized lupus vulgaris involving the scalp, chest, 
and posterior half of the trunk. Eighteen years before, a small raised area 
appeared on the buttocks. This was then excised and diagnosed as lupus vul- 
garis. For the past eight years, the eruption has slowly spread to involve 
about 15 to 20 per cent of the patient’s total skin area. The chest examination 
showed productive changes throughout both lungs. Laboratory* examination 
of the blood and urine were negative. The Wassermann and Kahn tests were 
negative. The sputum examination was always negative for bacilli. The 
tuberculin test was positive to a 1:100,000 dilution. This patient showed an 
extensive lupus vulgaris with mild pulmonary involvement. 


We have found at Sea View Hospital that the best results 
in treating cutaneous tuberculosis were obtained with conserv- 
ative methods and that treatment must be individualized. 
Roentgen therapy gives the best results in cervical adenitis, 
before the glands have broken down or become soft. When 
open lesions are present, ultraviolet radiation gives good re- 
sults. Both the air-cooled and water-cooled forms of ultra- 


violet therapy are very helpful in lupus vulgaris, erythema 
indurativa, the various forms of scrofuloderma, as well as the 
more generalized forms of tuberculosis of the skin. Unfor- 


tunately, our personal experience did not include Finsen lamp 
tlierapy. Among salves used locally, we recommend highly a 
10 to 15 per cent ointment of pyrogallic acid. Adequate food 
fairly large doses of cod liver oil, rest, both mental and physi- 
cal, arc very important adjuncts in the therapeutic scheme 
I'lxcision of a lesion in lupus vulgaris, whether with the cautery 
endothermy knife, or scalpel should be done only when the 
pat,ent-s general resistance is good, in order to prevent a 
hematogenous or localized dissemination. Occasionally even 
nUraviolet radiation may stir up a reaction and dissemination 
If given m too large doses in the beginning. It is best to star( 
with suberythema doses, but to give them at one-day intervals 
and gradually to increase this as the patient’s tolerance in- 
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creases. Intravenous gold therapy has not been helpful in our 
experience. 

Summary and Conclusions. — Our present conception of 
cutaneous tuberculosis is that the tubercle bacillus is deposited 
in the skin, either by the hematogenous route, from a con- 
tiguous lesion, which stirs up a reaction resulting in one of the 
various forms of eruptions, or an outside source. 

The tuberculids are true forms of skin tuberculosis, al- 
though they do not satisfy all the criteria. Unfortunately, 
there are a great number of dermatoses of unknown etiology 
which from time to time have been regarded as tuberculids, but 
whose tuberculous etiology has not been sufficiently established 
to be accepted in this classification. 

We have found that most of our patients with cutaneous 
tuberculosis also presented various phases of visceral tubercu- 
losis. This may be accounted for by the fact that this hospital 
admitted the patient primarily for his internal tuberculosis. 

The best results in treating the patient were obtained by 
using conservative measures, ultraviolet therapy, and raising 
the patient’s general resistance. 
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PEMPfflGUS 


Definition. — Pemphigus (from the Greek TrefKfjt^ , blister) 
is a disease of unknown etiologj^ characterized by the appear- 
ance of blisters or bullae on the skin, usually without any an- 
tecedent lesions. The disease is generally fatal. 

Varieties. — Four forms of the disease are now recognized: 
pemphigus acutus, pemphigus vulgaris, pemphigus vegetans, 
and pemphigus foliaceus. Pemphigus neonatorum is a bullous 
impetigo due to bacteria, usually pyogenic cocci, and is not to 
be confused with the disease discussed in this paper. 

Incidence. — The disease is infrequently encountered. 
Statistics compiled by Pollitzer^ in America over the period 
1898 to 1911 show an incidence of 1 case of pemphigus vul- 
garis per 1500, and 1 case of pemphigus vegetans per 20,000 
of all cases of skin disease. Pemphigus acutus and pemphigus 
foliaceus are even rarer diseases. 

Age, Sex, and Race Incidence. — ^The disease occurs 
more commonly in persons above the age of forty, approxi- 
mately equally in both sexes. The youngest indhddual ob- 
served witli pemphigus at the New York Hospital during the 
past five years was twenty-eight. About 60 per cent of the 
cases in New York occur in Jews, particularly those born in 
Central and Southern Europe. Cases are met with also in the 
colored race. 


Pemptogus AcutiK.-Thk is tie rarest of the varietie 
of peiiiphigus. The dimcal picture appears to be that of ai 
acute mfedton which usually terminates fatally within a fee 
weeks dunns which the temperature is considerably elevated 
The diapn^s IS made by the appearance at the onset of th 
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disease of the characteristic bullae Avhich are distributed gen- 
erally over the body and buccal and perineal mucosae. 

Pemphigus acutus has been seen to occur (a) following 
septic injuries, especially among butchers, giving rise to the 
term, butchers’ pemphigus” j and (b) following vaccination 
with calf lymph for the prevention of smallpox. 

Pernet and Bullock^ isolated an organism from cases of 
butchers’ pemphigus which they believed was associated with 
the disease. It was a gram-positive diplococcus morpho- 
logically similar to but slightly larger than the gonococcus. 
Subcutaneous inoculation into guinea-pigs of the bullous fluid 
produced no lesions but when a culture of the organism in broth 
was inoculated into the pleural cavity, the animals died with a 
bronchopneumonia in one week. Similar organisms isolated 
from these bronchopneumonial patches, inoculated subcuta- 
neously, killed guinea-pigs in seven days. Pernet and Bullock 
did not regard the organism as a skin contaminant because they 
were unable to refer it to any of the species known to be normal 
inhabitants of the skin. 

Illustration of pemphigus acutus following vaccination was 
given by Mook^ who reported 6 cases of “pemphigoid dermati- 
tis following vaccination.” No etiological agent was found. 
The laboratory investigations included subcutaneous and in- 
travenous inoculation of bullous fluid into rabbits and guinea- 
pigs, intravenous inoculation of citrated blood into rabbits, 
subcutaneous inoculation of citrated blood into guinea-pigs, 
subcutaneous inoculation of bullous fluid into monkeys. None 
of the inoculated animals became ill. Foot and mouth disease 
was sought with negative results by inoculation of bullous fluid 
into tongue, gums, and lips and also under the skin and around 
the hoofs of the fore feet of a calf. Blood cultures were sterile 
under aerobic and anaerobic conditions and cultures of bullous 
fluid showed either no growth or Staphylococcus albus. 

Pemphigus Vulgaris. — This is the commonest form of 
the disease. It may begin on the skin or in the mouth or upon 
the mucosal surfaces of the external genitalia or anal region. 
Cases which begin in the mouth are usually of worse prognosis 
than those which begin elsewhere. Such cases sometimes follow 
a tonsillectomy or the removal of teeth. The moisture of 
mucosal surfaces leads to rapid rupture of the bullae which, in 
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these situations, are represented by areas of whitish, necrotic 
mucosa or by shallow ulcerations. It is impossible to diagnose 
tlie disease if tlie lesions are confined to tlie mucosae. After a 
period which is usually measured in weeks or months, the 
characteristic bullae appear on the skin thereby enabling the 
diagnosis of pemphigus vulgaris to be made. In most instance^ 
the clinical condition of the patient deteriorates steadily after 
the appearance of cutaneous bullae which, at first, tend to have 
a symmetrical distribution. As the disease progresses an in- 
creasing area of the skin is involved until the greater portion 
of the surface is covered with lesions in different stages of de- 
velopment. The earliest stage is a tense bulla which may be 
little more than a pinhead size vesicle or a bulla whose dimen- 
sions are measured in inches. Classically these lesions arise 
from nonerythematous, normal-appearing skin. The bullae 
rupture readily with slight trauma and the collapsed roof, con- 
tents, and base together form a dry crust which is easily re- 
moved. Owing to the superficial situation of the bulla little 
scarring follows when such crusts fall off. The previous site 
of a bulla can sometimes be identified by a little hyperpig- 
mentation. 


With the onset of the cutaneous lesions the patient often 
begins to show signs of toxicity, such as anorexia, pallor, weak- 
ness, and sometimes elevation of temperature. In the later 


stages of the disease successive cirops of bullae arise in rapid 
succession and differ slightly in their appearance from those 
found earlier in that they are less tense and frequently arise 
from a definitely erythematous area. At this point a remittent 
fe\ er is present, the mucosal and cutaneous lesions may be very 
painful, and the general manifestations have increased in 
severity. Owing to the state of the mouth and lips it is im- 
possible to administer adequate nourishment orally Finallv 
the patient, overwhelmed by toxemia, loses consciousness and 
dies within a few days. The duration of the disease ^ 

more than two years and may be considerablyless 

all patients follow a steady downhill course p. • 

sions occur and may do so from a state in wV u 
iwars impossible. In practically all cases the^ 
sooner or later followed by a relansp a ' emission is 

-C.n„.c cycles may occur uuffl fte patieT, dLToUhrdifet'. 
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It will be convenient, at this point, to consider 3 aspects 
of pemphigus vulgaris which lend themselves to experimental 
studies: the bulla, the blood picture, and the cause of the 
disease. 

The Bulla . — The pemphigus bulla arises either intra- 
epidermally or between the epidermis and corium by seepage 
of the elements of the blood plasma into these situations. It 
contains fibrinogen and the fluid therefore clots readily on 
withdrawal. The bullous fluid usually contains white blood 
cells whose numbers vary considerably in different bullae. In 
some, the cell content is so high that a heavy layer is visible 
through the thin roof; in others the aspirated fluid shows only 
a slight turbidity. The freshly developed bulla has contents 
which are bacteriologically sterile; with age, organisms enter 
the bulla and are predominantly staphylococci and strepto- 
cocci. The bacteriologically sterile bullous fluid is, as a rule, 
less turbid than its contaminated fellow and shows a very high 
proportion — often over 90 per cent — of eosinophils in its cell 
content. In bullae infected with pyogenic organisms polymor- 
phonuclear leukocytes predominate. 

The Blood Picture . — ^Very little information is available 
upon the changes in the blood picture presented by the same 
patient during the progress of pemphigus vulgaris. Unpub- 
lished studies of the author upon this subject at the New York 
Hospital show that there is usually a secondary anemia of 
moderate degree and an elevation of the total white count. As 
the patient deteriorates the total white count rises to a maxi- 
mum which may be as high as 30,000 to 40,000 cells per cubic 
millimeter, a few days before death. In the last forty-eight 
hours there is a rapid fall in the total number of leukocytes. 
The differential white cell count has two constant features: 

(a) little or no elevation of the total polymorphonuclear count, 
and {b) a considerable increase in the proportion of immature 
polymorphonuclears with a corresponding reduction in the pro- 
portion of adult polymorphonuclears with the deterioration of 
the patient. Eosinophilia of moderate degree probably occurs 
in the early stages of most cases and generally disappears as 
the disease progresses. In one individual who died after a short 
stormy course, a high monocyte count was present throughout. 
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The lymphocyte and basophile counts appear to be little 
ciffcctcd. 

The Cause oj Pemphigus Experimental dermat- 

ologists are inclined to believe that pemphigus vulgaris is 
caused by a virus. Evidence for tliis belief is as follows: (f?) 
certain aspects of the disease, particularly in the severe cases, 
resemble tliose produced by infectious agents; {b) no un- 
equivocal visible organism has thus far been demonstrated in 
studies of blood, bullous and spinal fluids and tissues; (c) the 
svmmetrical distribution, of the trophic-like lesions coupled 
nith the relatively common degenerative and low-grade in- 
flammatory changes in the central nervous system suggest a 
possible neurotropic virus origin of the disease. Urbach claims 
to have obtained a virus from cases of pemphigus vulgaris, but 
the relation of his virus to that of herpes has not yet been satis- 
factorily determined. Carol^ has summarized the work of 
Urbach and other earlier investigators in this field and has 
recorded his own results following intracerebral inoculation of 
pemphigus material into rabbits, guinea-pigs and mice. He 
concluded that a specific virus of pemphigus could not be 
demonstrated by methods hitherto employed. 

The author and F. H. Suskind* felt that there would be 
greater likelihood of success if the resistance of the experi- 
mental animal were lowered before inoculation by generalized 
irradiation with a relatively heavy dose of x-ray. Using this 
method, 3 strains of a virus transmissible to mice by intra- 
cerebral inoculation and capable of successive passage have 
been obtained during a study of bacteriologically sterile bullous 
and spinal fluids from 3 cases of pemphigus vulgaris. One of 
these strains has been carred on for 85 subpassages in mice 
and investigation is proceeding of its properties and relation to 
pemphigus vulgaris. The author is of the opinion that the 
disease is due to a virus, but the pathogenesis of the disease is 
still obscure. 


The Di a gnosis oj Pemphigus Vulgaris . — Diagm 


osis is made 


by the clinical cliaracters of the disease. There is 
satMactory laboratory test. The phytopharmocoW te [ of 
Pels and :\Iadit« in which it is claimed that the ratp nf ^ .k 
of a certain seedling, Lupinus albus, is retarded on a ^ 

.0 a greater eyteot in the presence of fttCd™ Zl? 
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pemphigus patients than with normal serum, is of doubtful 
value. 

Differential Diagnosis . — It is believed that certain severe 
cases of erythema multiforme bullosum are identical clinically 
with pemphigus vulgaris. Differentiation from dermatitis 
herpetiformis presents less difficulty and is based upon the pru- 
ritus, the grouping of the lesions (which are multiform with 
predominance of vesicles), and the chronicity of dermatitis 
herpetiformis. Little difficulty should be experienced in differ- 
entiating pemphigus vulgaris from other diseases with bullous 
manifestations, viz., leprosy, s)^hilis, pemphigus neonatorum, 
hydroa aestivale, herpes simplex, herpes zoster, epidermolysis 
bullosa, and pellagra. 

Treatment of Pemphigns Vulgaris . — There is no satisfac- 
tory treatment of pemphigus vulgaris or of any other variety 
of pemphigus. As constitutional symptoms occur sooner or 
later in most cases of the disease the resistance of the patient 
must be maintained at as high a level as possible. A high- 
calorie, high-vitamin diet is employed and is well supplemented 
by the use of iron compounds and liver. The physical nature 
of the diet must be adapted to the state of the lips, tongue, 
and mouth. In all stages of the disease, as long as the physical 
condition of the patient allows, bullae should be opened and 
dressed with equal parts of olive oil and lime water, or either 
zinc oxide or boric acid ointments. Crusts should be removed 
with warm olive oil and the base dressed with the same medic- 
aments as the opened bulla. Mouth washes of a nonirritating 
fluid containing 1 to 2 per cent of benzocaine are especially in- 
dicated in involvement of the buccal and lingual mucosae. 
Borated talcum dusting powder is helpful especially in the in- 
tertriginous areas. As the disease progresses the patient must 
be placed in bed, preferably 'with an air or water mattress. 
The sheets should be well powdered and frequently smoothed 
to minimize irritation of the easily traumatized skin. Bed 
sores are liable to form unless the usual precautions are taken 
to avoid their occurrence. The lower limbs of patients who 
remain in bed for a long period must be guarded against the 
development of contractures by the application of removable 
plaster casts. As the discharge from the cutaneous lesions is 
often profuse it is desirable to have pajamas and bed clothes 
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as little in contact as possible with the patient. This can be 
well attained in some cases by keeping the patient naked save 
for shoulder and arm coverings and supporting the bed clothes 
upon a cradle carrjdng a battery of lamps for warmth. Baths, 
once or tmce daily, of 1:10,000 potassium permanganate 
should be continued as long as tlie strength of the patient al- 
lows. Sedatives are necessary in cases in which pain is a 
marked feature and are best administered in the form of pheno- 
barbital, codeine, and ultimately morphine. 

Otlier therapeutic measures of doubtful value include the 
use of certain drugs, vaccines, and colonic irrigations. Arsenic 
is the most commonly used drug in the form of salvarsan, 
sodium arsenate, trjTiarsamide, and iron cacodylate. Intra- 
venous injections of germanin, a nonmetallic preparation, have 
recently been employed. Quinine by the intravenous and co- 
agulen by the intramuscular route have also been recommended. 
Salicin is one of the few oral remedies used. Many different 
stock and autogenous vaccines (the latter prepared from the 
throat, the bullae, or the stool) have been tried. High colonic 
irrigation, using as much as 8 gallons at a time, has had its 
adherents. 

Pemphigus Vegetans and Pemphigus Foliaceus. — ^The 
essential difference between these diseases and pemphigus vul- 
garis is in the development of the cutaneous lesion after the 
formation of the bulla. 


Pemphigus Vegetans.— The bulla rapidly becomes in- 
fected with organisms — most bullae have purulent contents 
lyhen first observed in this disease — soon ruptures and pro- 
liferation of the tissues of the base occurs. This results in a 
papillary scaly lesion in which the epidermis is hyperkeratotic 
and_considerably_ thickened, sending down long, narrow pro- 
jecting processes into the corium. On the vulva the macerating 
effect of the local secretions upon the lesions produces a strone 
resemb ance to condylomata lata, causing the disease to be m"s 

sr„cc^r‘ “>’-1 

Shin, Secretions from the lesions have an 

Pemphigus vegetans must be differentiatPrt frrn • 
herpetiiorntis. The latter occurs during pregna'^aS: 
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a number of small pustules grouped on inflammatory bases 
and arranged in a circinate manner. 

Pemphigus Foliaceus.— The initial bullae appear over 
large areas of the skin and produce a condition very similar 
to a generalized exfoliative dermatitis. Recognizable bullae 
are not formed after this stage is reached. Considerable scal- 
ing results from the casting off of epidermis surmounting the 
bullae which now have scanty fluid content. 

The condition may be mistaken for generalized exfoliative 
dermatitis in which, however, bulla formation does not occur. 

The course, prognosis, and treatment of pemphigus vege- 
tans and pemphigus foliaceus is the same as that of pemphigus 
vulgaris. 

The search for the etiological agent of pemphigus vulgaris 
during the past few years by the use of methods developed in 
the study of viruses has quickened interest in the disease. 
Should pemphigus be shown to be due to a virus the way may 
be opened to an understanding of the relation between pemphi- 
gus and other bullous diseases, such as dermatitis herpetiformis, 
erythema multiforme bullosum, and the Senear-Usher type of 
pemphigus, whose etiological agents are still unknown. Al- 
though pemphigus is a comparatively rare disease, it is a good 
starting point for the application of modern exact laboratory 
procedures to the study of skin diseases in that uncontamin- 
ated pathologic material is readily available and the severity of 
the disease necessitates hospitalization of most cases with, 
therefore, ample opportunity for close observation. The search 
for the etiological agent of pemphigus is of more than academic 
interest as it is now certain that the present empirical thera- 
peutic methods have little influence upon the cause of the dis- 
ease. The successful management of pemphigus will be 
brought nearer by knowledge of its cause. 
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THE CHTAHEOUS MANIFESTATIONS OF THE ACUTE 
EXANTHEMATOUS DISEASES 


The diagnosis of the acute exanthematous diseases depends 
largely upon a thorough knowledge of Ae character of the 
eruptions in conjunction with other clinical symptoms. We 
have, therefore, limited our discussion to this phase of the 
subject. 

SMALLPOX 

(Variola) 


Definition. — Smallpox is an acute, contagious disease char- 
acterized by a prodromal period of about three days consist- 
ing of fever, headache and back pains and followed by an erup- 
tion which passes through the stages of papule, vesicle, pustule 
and incrustation with a tendency to scar formation. 

The incubation period is quite consistently from ten to 
fourteen days although in some instances it has been known 
to vary from six to twenty-one days. Usually the patient en- 
joys good health during the incubation period, but in some 
cases he will complain of anorexia, lassitude and chilly sensa- 
tions for a day or two before the onset of the invasive stage. 

The prodromal or invasive period is ushered in by the 
sudden onset of symptoms of a severe toxemia, and precedes 
the eruption by three or four days. The first symptom is usu- 
ally a severe shaking chill rvith increase in the pulse rate 
nausea, loss of appetite, dizziness, and at times delirium 
At the onset, the temperature may reach 104° or 105° F 
and remains high until just before, or concomitant with the ao’ 
pearance of the exanthem when it usually drops to aboSt 
normal and the symptoms of the severe toxemia abate 
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A prodromal rash, while rare, may appear about the sec- 
ond day of the invasive stage and usually subsides again 
within twenty-four hours. In rare instances, however, it may 
even continue for several days after the variolous eruption has 
developed and may take one of several forms. The most com- 
mon type is an erythematous, macular rash which very closely 
resembles the eruption of measles, except that it is not raised 
above the level of the skin and presents no infiltration. It 
may be localized to certain regions or generalized in distribu- 
tion. The scarlatiniform eruption is not so common and af- 
fects localized areas of the body such as the thighs, inguinal 
region, etc. The petechial or hemorrhagic prodromal eruption 
has a predilection for the lower abdomen, genitals and upper 
aspects of the thighs, also the axillae and adjacent aspect of 
the arms and pectoral region. It consists of numerous pin- 
point to pinhead sized violaceous or reddish colored spots so 
numerous that they give the skin a diffuse, reddish appear- 
ance. 

Eruptive Stage. — ^The true exanthem appears first on the 
forehead, nose and mucous membranes of the mouth and naso- 
pharynx, then the face and scalp, and soon spreads to the 
back, chest, arms, hands and finally the legs and feet, includ- 
ing the palms and soles. About two to three days are required 
to complete its distribution. When the eruption is fully de- 
veloped, it is most marked on the head and below the elbows 
and knees on the extremities. More lesions are present on the 
shoulders and chest than the lower trunk and the extensors 
are usually more affected than the flexors. The eruption ap- 
pears more profusely on skin which has been previously in- 
flamed or irritated. The face is always involved no matter how 
mild the attack. 

The individual lesion begins as a split pea sized, pinkish 
macule which deepens in color and increases in size, becom- 
ing indurated and papular in character and shotty to the touch. 
The lesions are at first discrete, but if the eruption is profuse, 
they may become confluent even before the vesicular stage. 
On the third day of the eruption, fluid appears in the earlier 
lesions and by the fourth or fifth day, all the lesions are 
vesicular, about the size of a split pea and very firm. Some 
have an oval roof, others conical, while still others are flat 
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topped and may show an indentation on the surface that rep- 
resents tlie opening of a hair follicle or sweat duct. Most of 
the lesions are surrounded by an erythematous halo.^ Some of 
the larger vesicles may present a larger, round or irregularly 
shaped depression or umbilication which is probably produced 
by the peripheral bulging of the pock and is thought to be of 
diagnostic importance. One can sometimes observe vertical 
septa through the roof of the large, clear vesicles which divide 
the interior of the lesion into compartments and account for 


its multilocular character. 

Suppurative Stage.— The fluid of tlie vesicles gradually 
becomes cloudy until on about the sixth day of the eruption 
it is actually purulent and grayish or yellowish in color. The 
large umbilicated pustules become globular due to a destruc- 
tion of the epithelial strands that hold down the center of the 
vesicles, and the lesions now stand out conspicuously from the 
skin. The surrounding areola changes to a darker red or a 
violaceous hue. On the face and scalp where the eruption is 
apt to be most profuse and confluent, there is frequently a dif- 
fuse redness and marked swelling or tumefaction of the part, 
sufficient at times to close the eyelids and produce a swelling 
of the face beyond all recognition of features. 

The pustular lesions are first seen on the face and scalp 
where the oldest lesions are present, consequently one might 
find vesicular lesions over the trunk and extremities and pus- 
tular lesions on the face. During the pustular stage the tem- 
perature rises and the toxic symptoms recur but quickly re- 
cede after the pustules begin to drain. The inflammation and 
swelling subsides, restoring the swollen features to normal 
contour. 


Stage of Desiccation.— On about the eighth day of the 
^ retrogress. They become dry, 

.hruelled and many erupt to exude a dirty yellow stickv niis 
that dries to form a brown crust and produces a foul nffpn ^ 
Odor, Oil, er lesions will rupture in L dry-and fo™ 

a cup-shaped depression knorni as “the second.rv ZVv 
tion,’- and is commonly seen on the dorsum of thp h 
the palms and soles the smaUpox vesicles drv t 
brown colored crust that may remain for^ ^ 

(lc.<quaniation (Fig. 143) * before 
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The crusts become detached and are cast off by the third or 
fourth week leaving small depressions or granulating areas. 
The degree of scar formation depends upon the depth of the 
inflammatory destruction. As a rule, only a small percentage 
of the lesions leave noticeable scars. 

The stage of incrustation is often accompanied by intense 
itching and at times it becomes almost impossible for the pa- 
tient to refrain from scratching. 



Pig. 14,L — Smallpox lesions showing the pustular stage of development, the 
ervthcmatous halo surrounding the pustule, the umhilication and the presence 
of the pustules on the soles of the feet. (Courtesy of Dr, Louis Koplih ) 

Tlic mucous membraiH’ lesions are seldom as inimcrotis as 
tliose on the skin, and are mostly conlined to the orifices to 
which the air has access, sneh as the mouth, nose and pharynx, 
only rarely the larynx, bronchi :ind esophaffus. T he mucous 
membrane lesions begin as pinhead sized or larger, intensely 
red macules that soon become papular and (fresent a white, 
glistening center. They are soon eroded by the action of the 
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mucous secretions and assume a grayish appearance with htt e 
or no elevation and are sometimes superficially ulcerated. 1 lie 
tongue may be involved with a rather painful glossitis and 
frequently the mucous membranes are so painful that solid 
foods cannot be taken. 

Secondary toxic rashes occasionally occur between the 
eighth and eighteenth day over tlie trunk and extremities, and 
may be merely a diffuse, dusky redness; a scarlatiniform erj'tli- 
ema or any erjhhematous mottling of the skin. These rashes 
last only two to three days and may be accompanied by a 
slight rise in temperature. 

It may be well to state here that the smallpox lesions are 
infectious during their entire development and until all the 
scabs have fallen off. The most infectious period is during the 
pustular and incrustation stages. The disease, however, is 
contagious during all stages characterized by symptoms. 

Varieties of Smallpox . — Varioloid is a mild form of the 
disease usually occurring in vaccinated people who have lost 
some of the protection of this immunity. 

Alastrim (Amaas) is a mild form of the disease, occurring 
in unvaccinated people. 

Cojtfluent smallpox (variola confluens) is a term used to 
designate an extensive form of the disease where a confluence 
of lesions is marked. 


Hemorrhagic smallpox (black smallpox) is divided into 
two tjqies; (1) purpura variolosa is the most malignant type 
and is commonly fatal before the sixth day. The incubation 
period may be shortened to a week, and the onset of symp- 
toms is violent and severe. A hemorrhagic and purpuric erup-’ 
tion usually appears by the second day and is associated with 
hemorrhages from the mucous membranes. (2) Variola pus- 
tulosa haemorrhagica is the more common type of the hemor- 
rhagic form and is less fatal. It is characterized by hemor- 
rhage into the smallpox lesions and may develop during the 
papular, vesicular or pustular stage. Hemorrhages from he 
mucous membranes are common. ^ ^ 

Cutaneous Complications. — ^The f-nfnno,,... t . 

Ot smallpox are tie result of a secondary infeS'of T 

variolous lesions and usually occur duringThe pmtuW o ‘ 
crustation stage. ° pustular or in- 
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The most common type is impetigo variolosa which occurs 
during the period of desiccation as a yellowsh colored bleb 
that spreads peripherally from the crusted pock. It may attain 
tlie size of a silver half dollar and forms a yellowish colored 
crust after the bleb has ruptured. 

Furuncles frequently develop after the incrustation stage, 
and occur even in mild cases. Carbuncles are rarely seen but 
may appear during convalescence. 

Subcutaneous abscesses may occur over any part of the 
body but have a predilection for the head and arms. They 
are seen mostly in the cases that develop furuncles and may 
be preceded bjr a cellulitis of the skin and subcutaneous tis- 
sues. These areas fluctuate in a few days and often reveal an 
extensive undermining abscess which occasionally is com- 
plicated by a fatal septicemia. 

Gangrene is rare but, when it does develop, is usually seen 
during the second week. It may affect any part of the body 
but is most commonly seen on the scrotum where it begins as 
an edematous infiltration which soon becomes necrotic and re- 
sults in considerable tissue destruction. In confluent cases 
of smallpox, multiple areas of gangrene may occur on the 
face following the swelling and inflammation of the skin or 
they may be secondary to subcutaneous abscesses. 

Erysipelas, although rare, most commonly develops on the 
face and is accompanied by a high fever. The streptococcus 
enters through abrasions or through the smallpox lesions. 

Differential Diagnosis . — Measles may be confused with 
the prodromal morbilliform eruption of smallpox, but the latter 
lesions are not elevated, have a predilection for the trunk and 
extremities, and appear on the second day of the prodromal 
stage and fade within twenty-four hours. 

The early eruptive stage of the confluent type of smallpox 
may also resemble measles but the preeruptive symptoms of 
smallpox are usually more severe and the temperature drops 
soon after the eruption appears, while in measles it continues 
high. The suffusion of the e5'es, the respiratory symptoms and 
the Koplik spots so constant in measles are absent in smallpox. 
The variolous eruption consists of hard, shotty papules while 
in measles the eruption is soft to the touch and consists of 
large, discrete and conglomerate maculopapules. 
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SyMis is well blown as the “great imitator and makes 
no exception in the case of smallpox, but here again the cons 1 - 
XTsymptonis are not severe. The distribution may be 
ILical. but in the pustular syphilid the trunk is most e - 
tensivdy involved ^^dlile the palms, soles and lips are rarel> , 
if ever, affected. The course of a syphilitic eruption is chronic 
while the smallpox lesion changes rapidly from day to day and 
the blood Wassermann reaction in secondary syphilis is posi- 

tive. . 

Drug eruptions may simulate smallpox, but there is an ab- 
sence of the severe constitutional symptoms. 

Chkkenpox.—The differential diagnosis is discussed with 

that disease. 

Pemphigus although resembling at times mild cases of 
smallpox, usually offers no diagnostic difficulty. 

Meningitis . — A purpuric eruption of the body may occur in 
the cerebrospinal type of meningitis and is accompanied by 
violent headache and delirium. The retraction of the head, 
rigidity of the neck, and positive Kernig’s sign, are usually suf- 
ficient to distinguish this condition. 

Typhoid Fever . — ^The rose spots of typhoid fever may 
sometimes resemble the early eruption of smallpox, especially 
during an epidemic of the latter, but the insidious onset of 
the febrile symptoms and the fact that the lesions occur mostly 
on the abdomen and do not develop beyond the macular or 
maculopapular stage is sufficient to distinguish it from variola. 

Typhus Fever . — In this condition, a macular and maculo- 
papular eruption often develops but is seldom present on the 
face and does not undergo the evolution of the smallpox lesions. 

Local Treatment of Smallpox.- — During the vesicular 
stage, the patient often experiences considerable itching, burn- 
ing and even actual pain in the lesions. For this, simple anti- 
pruritic remedies are usually sufficient; calamine lotion with 
;; per cent phenol and % per cent menthol or camphor or 
the application of vaselin or cold cream containing 1 to 3 per 
cent phenol and ^o per cent camphor or menthol. Equal parts 
of olive oil and lime water are also suggested. When the symp- 
toms are distressing, cold compresses often give tremendoL 
rebel at other tintes, wa™ compresses' are m„rc„r 

VOU 12— S6 
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During the pustular stage, the purpose of treatment is to 
overcome the foul odor and prevent secondary infection. 

To lessen odor, a dusting powder of boric acid or 10 to 20 
parts of iodoform or aristol in 100 parts of talcum is very 
effective. 

The iced or warm compresses and continuous warm baths 
are also very comforting. 

Schamberg and Kolmer used daily baths of 1:500 creolin 
or 1:10,000 corrosive sublimate; kept the patient immersed 
fifteen to twenty minutes daily, then dusted over with an anti- 
septic powder. They also recommend painting the lesions 
daily with tincture of iodine or the use of mildly antiseptic 
ointments such as 1 to 3 per cent ammoniated mercury. The 
baths assist in softening the crusts and relieving the collection 
of pus beneath. 

For the eyes, compresses of warm boric acid solution and 
the application of boric acid ointment to the margin of the 
lids is advisable. The conjunctival sac should be irrigated fre- 
quently with boric acid solution, especially if the margins of 
the lids are envolved. 

The mouth should be cleansed several times a day with a 
mild antiseptic mouth wash or saline or bicarbonate of soda 
solution. When there is considerable pain from the eroded 
lesions, a mouth wash made by dissolving one 5-grain aspirin 
tablet in % glass of warm water will often relieve the pain 
while eating. 

CmCKENPOX 

(Varicella) 

Definition. — Chickenpox is an acute, highly contagious 
disease occurring chiefly in children and characterized by an 
eruption of macules, papules, vesicles and pustules appearing 
in crops and accompanied by mild constitutional symptoms. 

The incubation period is usually fourteen to sixteen days 
although it may vary from seven to twenty-one days. 

In general, a true prodromal stage in children is extremely 
rare but not so unusual in adults. Some children will have a 
slight rise in temperature mth anorexia, vague pains and 
chilliness for a day or two before the eruption; in others, only 
a restlessness is noted. In adults the symptoms may be more 
marked. 
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A prodromal erythematous or scarlatmiform 
rare instances, be seen a day or two before the appearanc 
of the true eruption. It may be localised to ” 

universal in extent, usually disappearing within twcntj-four 
hours and often associated ivith a slight rise in temperature an 

even malaise. 

The Eruptive Stage. — Concurrently with the appearance 
of the eruption or within a few hours before or after, there is 
a varying degree of fever. It may be no higher than 99° F. 
but in some cases it reaches 104° to 105° F. and usually sub- 
sides within twenty-four hours to 99° or 100 F. and drops 
to normal within one to three days. Other times, however, 
the temperature may not return to normal for several days, 
and if the varicellous lesions become secondarily infected, the 
temperature may again rise for a week or two, depending upon 
the severity and extensiveness of the eruption. 

The location of the eruption may vary somewhat in differ- 
ent cases but is usually surprisingly uniform in its centripetal 
distribution, being most profuse on the trunk and sparsely 
scattered over the extremities, rarely occurring on the hands 
and feet, although vesicles are occasionally seen on the palms 
and soles. The scalp and face are nearly always involved. 

The first lesions usually develop on the trunk, face or scalp. 
They then appear in successive crops to involve other parts of 
the body. Some cases only present a few lesions during the 
entire disease, others are extensively attacked, several hun- 
dred lesions being present. The lesions remain discrete 
throughout their course. 

Vesicles may appear on the mucous membrane of the 
mouth where the soft and hard palates are the most common 
locations and usually precede the skin eruption by a few hours. 
\ esicles in the mouth soon rupture and appear as small grav- 
ish erosions or ulcers with a surrounding inflammatory halo 
closely resembhng aphthous ulcers. The conjunctival surface 
of the eyelid is sometimes attacked and is accompanied bv 
considerable pain and swelling of the lid. In womL leLns 
ha\e been reported on the mucous surface nf Hip 
arc situated near the n Xf oJte 

Ordmanh when one observes a rasp nf v.’ ^ 
vciclor. pnsinler and crur.ed lesions are seen, 'bmfcX’ early 
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cases, one may observe the initial lesion which is a split-pea 
to bean sized, round, reddish macule, not unlike the rose spot 
of typhoid. The lesion rapidly becomes papular or the cen- 
tral portion becomes raised and a small, clear, “dew drop” 
vesicle appears at the apex. The vesicles enlarge to attain 
a size varying from that of a pinhead to a bean. They are 
tense to palpation but not so hard as the lesions of smallpox. 
The roof of the vesicle is thin and easily ruptured by friction 
or scratching. 

The fluid content of the vesicles is at first thin and water- 
clear, but soon becomes turbid and later purulent in character. 
The color varies from the clear “dew-drop”-like appearance of 
the early vesicle to that of a milky or yellowish color as the 
fluid becomes more purulent. 

The lesions are usually round or oval, but their shape may 
be somewhat influenced by the lines of cleavage of the skin. 
Many of the vesicles are surrounded by an inflammatory halo. 

Some of the vesicles show a slight umbilication in the 
center (primary umbilication) . This is especially true of those 
which have a hair piercing the center of the lesion. After 
twenty-four to forty-eight hours, the vesicle loses some of 
its tenseness and a central depression forms (secondary um- 
bilication). With a further loss of fluid a yellowish-brown to 
dark brown, firmly adherent and thin crust develops. Within 
two to four days the crust contracts and loosens at the edges 
falling off wdthin two to three weeks, leaving only a slightly 
reddened area that soon disappears without noticeable scar 
formation. 

Some of the lesions involute without developing beyond 
the macular or papular stage while others will incrustate from 
the small vesicle stage. About one to three days are required 
for the lesion to develop from the macule to the stage of in- 
crustation and as there are new crops of lesions appearing for 
the first four to five days, lesions in all stages of development 
may be seen at one time. It requires about two to three weeks 
from the onset of the eruption for all the crusts to be cast off. 

Scars from chickenpox are seldom numerous, and are a 
result of the destruction of the papillarj^ layer of the true skin. 
This is usually caused by scratching and secondary infection 
but can also occur during the uncomplicated involution of the 
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lesions. Keloids have been knoOT to develop at the site of 

Complications and Sequelae.— /mpc/rgo var- 
kellosa is a secondary impetiginous infection of the cliickei 
pox lesion which spreads in the same manner as tlie impetigo 
?he smallpox lesion. It is most commonly seen m lesions that 
have been scratched. 



I'lt. 1*^4. Chickcnpox, showing distribution of the eruption,- lesions in different 
stages of development and umbilication. 

Boils and subcutaneous abscesses are also a result of sec- 
ondary infection and are most frequently seen on the scalp. 

Erysipelas may begin around the pock and fatal cases have 
been reported. 

Cutaneous gavgre, 1C may occur in the individual lesions or 
^everal necrotic lesions may coalesce to form ulcers of varying 
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size with necrotic crusts that are surrounded by a dark red 
inflammatory zone beyond the advancing border. The tem- 
perature may rise to 104° or 105° F. and pulmonary infarcts 
are not uncommon in extensive cases although mild cases 
usually recover. 

Differential Diagnosis. — Smallpox. — As a rule, chicken- 
pox can be readily distinguished from smallpox but mild cases 
of smallpox and severe cases of chickenpox may offer diag- 
nostic difficulty even to the experienced. The main points of 
diagnostic importance are as follows; 

The prodromal stage of smallpox, which lasts three to four 
days, is characterized by severe constitutional symptoms such 
as chills, fever, headache, prostration and general pains, while 
in chickenpox there is usually no prodromal stage, or if pres- 
ent, it is only noticed twelve to twenty-four hours before the 
eruption and then it is mild in character. 

The distribution of the smallpox eruption is characteristic- 
ally more profuse on the face and distal part of the extremities 
being sparse on the trunk, while in chickenpox the eruption 
is most prevalent on the trunk, especially the back, and the 
lesions are few on the extremities. The palms and soles are 
rarely attacked in chickenpox. 

The smallpox lesions begin as hard, shotty papules that de- 
velop into firm, thick-walled vesicles, then pustules. They 
have a more infiltrated base and are deeper seated than the 
lesions of chickenpox. The vesicles of smallpox are multi- 
locular and difficult to empty if pricked with a needle. The 
chickenpox vesicles are thin roofed, easily broken and more 
apt to be unilocular in character. 

The lesions of chickenpox appear in successive crops so that 
lesions are seen in various stages of development from the 
vesicle to the crusted lesions and only two to four days are 
required for the vesicle to form a thin friable crust, while in 
smallpox the lesions show a uniform development in any given 
area and require ten to twelve days (occasionally si.\ days) 
for their evolution and then form a thick, compact and hard 
bromiish crust. 

Generalized Herpes Zo.r/cr.— .Acconqjanying any case of 
herpes zoster there may be a few aberrant vesicles scattered 
over the body and occasionally there are numerous vesicles ap- 



ACUTE EXANTHEMATOUS DISEASES 


1367 


nearing over tire body tirat are indistinguishable from the erup- 
tion of chickenpox except that they usually appear in one crop 
and disappear witiiin a week. Some believe these are cases 
of chickenpox associated with herpes zoster. One ot us 
(L. B.) has a series of 7 such cases, all appearing in adults 
who had had chickenpox during childhood. It is quite likely 
they are part of the herpes zoster syndrome although it is gen- 
erally believed that there is a close etiological relationship be- 
tween the two diseases. 

Local Treatment. — The fingernails should be kept short 
to minimize tire chances of trauma and secondary infection 


from scratching. Daily sponge baths should be given and care 
must be exercised not to rupture the vesicles or remove the 
crusts by rubbing. If itching is present the same local treat- 
ment may be used as suggested for smallpox. Complications 
are treated as tire individual case requires. 


MEASLES 

(Morbilli) 

Definition. — Measles is an acute, contagious, febrile dis- 
ease occurring mainly in children, and characterized by catar- 
rhal symptoms of the respiratory tract, conjunctivitis, and a 
confluent, macular eruption. 

The incubation period is quite consistently from ten to 
twelve days, although in some instances periods of seven to 
fourteen days have been reported. If immune globulin or 
convalescent serum is given for tire modification of measles 
after exposure, the incubation period may be prolonged to a 
maximum of twenty-one days. 

Tlie prodromal or invasive period is commonly four days 
but may be as long as six days in some cases. A prodromal 
eruption, while rare, is occasionally seen in measles anv time 

from the first to ti'" J ^ 

the form of a fain 
limb.';: or a rath 
sometimes confus 
usually disappear 
The onset of 
less severe than 
quently follow ir 
first symptom is 


: invasive stage and take: 

t erythema, limited mainly to the trunk anc 
er d.lTuse scarlatiniform eruption which i^ 
ed with scarlet fever. The prodromal rasl 

sm twenty-four to forty-eight hours 

he prodromal period is usually gradual anr 
hat seen m smallpox. The symptom' f e 

' " characteristic chronological order Th; 

usual,,, fever which .ale o„:tuevS 
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forms, being only slight at first, rising to 104° F. at the onset 
of the eruption; or the temperature may rise abruptly to 
103° F. or more and remain high with morning remissions un- 
til the development of the rash; while still other cases may 
show no temperature rise until just before the appearance 
of the exanthem when it will rise to 101° or 102° F. In all 
cases, the temperature usually falls by crisis or rapid rises 
soon after the rash has fully developed. 

Within a few hours after the temperature rise, the eye 
symptoms become manifest and consist of lacrimation, varying 
degrees of photophobia, and puffiness of the lids with or with- 
out conjunctivitis. 

Symptoms of a catarrhal inflammation of the upper res- 
piratory tract usually follow next in order and consist of sneez- 
ing, nasal discharge, hoarseness, and often a high-pitched 
cough. The throat is red, and headache, irritability, anorexia, 
and drowsiness are often present. 

Koplik’s spots, which are the most pathognomonic features 
of the disease, usually make their appearance on about the 
second or third day of the prodromal period. Sometimes they 
appear simultaneously with the exanthem and are present in 
over 90 per cent of the cases. These lesions appear as pin- 
head sized, or slightly larger, bright red spots on the mucous 
membrane wth a pinpoint sized bluish-white speck in tlie 
center. They may be numerous or only a few in number and 
usually appear first on the inside of the cheeks, opposite the 
first molar teeth. As they increase in number, the entire in- 
side of the cheeks, and in rare instances, the mucous membrane 
of the lips, gums and vagina may be involved. They are at 
first discrete, but as they retrogress they loose their individual 
character in a diffuse redness of the cheek with the tiny white 
specks studded over the surface. The Koplik’s spots usually 
disappear soon after the exanthem develops. 

Lesions of the true exanthem may also appear in tlic 
mouth, on the hard and soft palate, and on the cheeks. They 
may appear a day or two before the cutaneous eruption as 
small irregularly shaped, rose colored spots, often slightly raised 
above the mucosa, and, at times, develop a central pinpoint 
sized vesicle which becomes raised above the lesion, giving it 
a summit-like appearance. They do not, however, develop the 
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milky white speck in the center like the Kophk’s spots and 
they are not pathognomonic of measles but may occur in 0 er 
exanthemata. 

During the development of the eruption there is an mcr^se 
in severity of the constitutional and local symptoms. The 
eyes become swollen, red, photophobia is increased, the nasal 
discharge is more profuse, the voice is hoarse and the cough 
often disturbing. The throat is red, and there may be enlarge- 
ment of the lymph glands at the point of jaw. With the full 
development of the eruption which required three to four 
days, these sjmiptoms subside except for the cough which may 
persist for a week or two. 

The exanthem usually appears first on the sides of the 
neck, forehead, cheeks or chin, then spreads to the trunk and 
upper extremities, and by the third day the legs are involved. 
The rash usually fades in the order of its appearance. \'\Tien 
the eruption is fully developed, the face, back and chest are 
most profusely affected, and the face often assumes a dusky, 
swollen appearance. 

The lesions begin as pinhead to bean sized slightly elevated 
macules which take a variety of shapes. They are sharply 
marginated and dull red to reddish brown in color. Some 
take on a bluish hue, especially over the dependent parts of 
the body. The macules are at first discrete, but as they in- 
crease in size and number, they coalesce in areas to form irreg- 
ular confluent patches that stand out in bold relief against 
the pale normal skin, producing a blotchy appearance. In 
some instances, segments of circles or crescent arrangements of 
the lesions may be seen. In general, the measles eruption 
lacks uniformity and SJ^nmetrJ^ 


The lesions do not always remain as slightly elevated mac- 
ules but distinct papules may be present and at times, miHarv 
NTsides develop at the summit of the papules, imparting a 
pnckh-heat -like appearance. In other cases small pinhLd 
sized papules may develop about the hair follicles The above 
variations of lesions may appear in any case of measles Z 

cXfe " in certain 


The hemorrhagic form of measles is 
imo the lesions, imparting a purplish 


caused by hemorrhages 
or bluish color which 
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does not disappear under diascopic pressure, and during in- 
volution goes through the various color changes of an ec- 
chymosis. A few of these lesions may be observed during the 
evolution or involution of any measles eruption or when 
measles is complicated by pertussis. They are seen most ex- 
tensively, however, in the malignant type of measles which is 
accompanied by severe constitutional symptoms and one may 
observe varying sized ecchymoses into the skin, petechial spots, 



Fig. 14 S.— Measles eruption showing the macular confluent character of the 

lesions. 


and at times a bloody discharge from the mucous membranes 
Blood may also appear in the urine, stool and vomitus. These 
cases are fortunately very rare and were referred to as black 

measles. , 

Brownish, pigmented spots are frequently seen after tne 

measles eruption disappears and correspond in size and shape 
to the original cutaneous lesions. This pigmentation usually 
fades within a week or ten days. 
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Desquamation. — A fine, branlike or furfuraceous scaline^s 
often occurs as the rash begins to fade and is seen first on 
the face and neck, seldom occurring on the hands, ihis scal- 
ing is not noticeable in all cases, but varies with the seventy 
of the eruption and it is usually completed within a week. 

There may be a marked variation in severity of both the 
constitutional symptoms and the eruption, and even anomalous 
cases may develop during an epidemic. Cases have been re- 
ported as occurring without fever, others without the catar- 
rhal symptoms while still others develop normally up to the 
eruptive stage including the K.oplik spots and then fail to 
develop the exanthem. Cases treated with convalescent serum 
or placenta tissue extract often have mild symptoms. 

Complications. — ^hlost of the severe complications of 
measles are those of the respiratory tract or the central ner- 
vous system. The cutaneous complications are not usually 
severe and occur mostly in debilitated persons whose resistance 
has been lowered by other diseases such as tuberculosis, 
diabetes, etc. 

Herpes facialis occurs as in many other febrile conditions. 

Urticaria may occur during the disease or after the symp- 
toms have subsided. 

Bullous eruptions have been described as occurring before, 
during or follondng the exanthem, the blebs varying greatly 
in size. They come out in crops on the skin and mucous mem- 
branes and may be accompanied by fever. 

Boils and subcutaneous abscesses may occur during the 
convalescent stage. 


Disseminated tuberculosis is well known to follow attacl 
of measles and is caused by the dissemination of a tuberculot 
pulmonary lesion. 

Gangrene, while rare, may be a serious compHcation c 
measles. It most often affects the mouth and cheeks and ma 
be accompanied by an ulcerative stomatitis It usupTIv L • 
ius. behind the commissure ot the mouth as T riL 
colored blister which enlarges. The check hernm ? 
swollen and a dark red area of necrosis 
1 he necrotic area spreads nerinliprt.n u centei 

dark red, infiltrated and vesicular border ttoUs siLh™”"” 
above the surrounding skin. ..n extensive area 
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be destroyed before a line of demarcation is formed and sub- 
sequent healing takes place. 

Differential 'Dia.gnosiB.—Rubella (German Measles).— 
In this disease, the stage of prodromal symptoms is very brief 
(seldom more than twenty-four hours), the catarrhal symp- 
toms are slight or absent even in the severe cases, and the 
fever is seldom above 101° F. and of short duration. There 
are no Koplik’s spots as in measles. The eruption spreads 
more rapidly and is of shorter duration than measles and the 
lesions more discrete, papular, and not so dark in color. The 
constitutional symptoms are mild and there is an enlargement 
of the postauricular lymph glands. 

Scarlet Fever . — ^The onset of scarlet fever is more severe 
with high fever and vomiting. The eruption appears on the 
second day and the catarrhal symptoms and photophobia of 
measles are absent. There is a painful, sore throat and en- 
largement of the submaxillary and cervical lymph glands and 
the characteristically swollen, red, strawberry tongue. The 
face is not so profusely affected by the rash as in measles and 
it has a punctate bright red appearance. There is usually a 
circumoral pallor and Koplik’s spots are absent. 

Smallpox. — Described under that disease. 

Syphilis . — ^The macular type of syphilis, in adults, when 
accompanied by constitutional symptoms may be confused 
with measles especially when it occurs during measle epidemics, 
but when one considers the slow evolution of the syphilitic 
macular eruption and the fact that the macular lesions are not 
swollen, usually discrete and seldom involve the face, there is 
not so much chance for confusion. 

Drug Eruption. — ^Antipyrine, luminal, quinine, chloral, 
copaiba and sulfanilamide are the drugs most liable to produce 
eruptions that are confused with measles, especially copaiba. 

In general, drug eruptions appear more profusely on the trunk 
and, if extensive, do involve the face. They characteristically 
produce marked itching and are bright red in color except 
the copaiba eruption which is dark red in color. They may 
coalesce to form patches but lack the catarrhal and photo- 
phobia symptoms and although mouth lesions are present, the 
Koplik spots are absent. Mild temperature reactions may be 
present but are not common. 
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Local Treatment— The mouth should be washed several 
times a day rsdth a warm alkaline mouth wash. If an ulcera- 
tive stomatitis develops, diluted Dobell’s solution or hydrogen 

peroxide irrigations should be used. 

The skin should be kept clean wdth sponge baths ot soap 
and water. The itching can usually be relieved by the applica- 
tion of equal parts of camphor water and rose water, but if 
severe, calamine lotion containing % per cent phenol and 10 
per cent olive oil is very soothing. When pyogenic infections 
develop, 1 to 5 per cent ammoniated mercury ointment should 
be applied to the infected areas. 

GERMAN MEASLES 
(Rubella) 

Definition. — An acute, contagious disease of specific char- 
acter, lasting three to four days and characterized by mild con- 
stitutional symptoms, swelling of the posterior auricular and 
cervical glands and an eruption of scattered rose colored mac- 
ules that are slightly raised above the level of the skin. 

The incubation period ranges from five to twenty-one days 
and apparently varies with different epidemics. In most cases, 
there are no symptoms during this period. 

The prodromal stage lasts anywhere from a few hours to 
five days. Constitutional symptoms, if present, are very mild 
and consist of malaise, headache, anorexia, slight , cough and 
perhaps a temperature of 100° F. The exanthem is usually 
the first evidence of the disease. 

The eruption commonly makes its appearance first on the 
face and spreads in a few hours to involve the head, trunk 
and extremities. This sequence of involvement is by no means 
constant. The eruption may first appear on other parts of the 
body and spreads verj^ rapidly. It is not unusual to see the 
rash more fully developed on the face and chest than on the 
lower extremities and the later areas show the full extent 
of the rash when the lesions on the face are fading The dur^ 

-a... red. 

.crod TW ere bare./rX X 
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They are usually round or oval but may be irregular in shape. 
The lesions are much lighter in color than the darker red 
macules of measles and are also smaller, more discrete and 
more regular in outline. If the eruption becomes profuse, 
the lesions may coalesce to form areas with a scarlatiniform 
appearance. As a rule, however, the discreteness of the 
individual pinkish lesions as they stand out against the pale 
background of normal skin is what gives the eruption its char- 
acteristic appearance. Pressure or friction applied to the skin 
increases the eruption in that particular area. 

When the exanthem is fully developed, the face is most pro- 
fusely affected, especially the forehead, cheeks and chin. The 
scalp and neck are also involved, while over the trunk and 
arms the lesions are less abundant and the legs are affected 
least of all. The backs of the thighs may present confluent 
patches due to body pressure over these areas. 

The eruption may disappear within twenty-four hours al- 
though in some cases it remains for a week and even longer. 
The time apparently varies with the intensity of the disease 
and also varies in different epidemics. 

A fine desquamation may be noticed after the rash has 
faded but it is not a constant feature and depends upon the 
severity of the eruption. 

A constant and characteristic feature of rubella is a tender 
swelling of the lymph glands of the neck, usually the suboc- 
cipital but in many cases the postauricular and submastoid 
glands are also involved. There may also be slight enlarge- 
ment of the axillary and inguinal glands. The glandular en- 
largement ordinarily lasts from two to seven days, subsiding 
quickly after the rash disappears and makes its appearance a 
day or so after the eruption. 

The throat is commonly red or congested and, on the soft 
palate, a number of pinhead sized, reddish colored, glistening 
lesions may be seen as slight elevations that have no specific 
diagnostic significance. 

Types of the Disease. — In severe cases the eruption may 
be morbilliform or scarlatiniform in type and be accompanied 
by catarrhal symptoms. These cases are unusual. 

Special anomalous features of the eruption: 

Miliary vesicles at the summit of the reddish macules. 
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Petecliial spots in tlie skin, mouth and soft palate. 

Purpuric lesions. . , r 1 

These features are rare and noticed m only a few lesions 

as a rule. , , , , 

Itching, when present, is usually mild, although it ma\ 

vary with tlie individual. Cutaneous complications are rarely, 

if ever, seen. . 

Differential Diagnosis.— The differential diagnosis ol 

measles to which rubella bears tlie closest resemblance, is dis- 
cussed after die former disease. 

Scarlet Feuer.— Rubella sometimes resembles scarlet fever 
but lacks the general redness of the skin, the painful sore throat 
and the acute constitutional symptoms. The individual red 
maculopapules stand out in bold relief against die pale normal 
skin and the circumoral pallor and strawberry tongue of scarlet 
fever are absent. 

Treatment .— general care of the skin as suggested for 
measles is sufficient for rubella. 


SCARLET FEVER 


(Scarlatina) 


Definition. — Scarlet fever is an acute infectious disease 
caused presumably by certain strains of the Streptococcus 
haeniolyticus and characterized by an acute onset with sore 
throat, pyrexia, vomiting, toxemia and followed in one to two 
days by a punctate erythematous eruption and later desquama- 
tion. 


The incubation period varies from two to seven days with 
an average of four days but in rare instances it may be as 
short as one day or longer than seven days. 

The prodromal stage is characterized by the sudden on- 
set of symptoms. The temperature rises rapidly to 103° or 
104° F. in the course of a few hours, to remain elevated 
untd the eruption begins to fade, and then is usually followed 
by a gradual but steady defervescence. Mild cases may have 
only a slight fever while severe to.xic cases may be acconi- 

Hushed and the skin is hot and dry. ^ ® 

is painful particularly on swalloivinv tn • 

.me.« rednesa and ede„.a nf the „,„e„u, 
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ous grayish yX Clid A ' 

li n,aT“t nrca":. “ ^ hours. 

breaThl^fSur ^ g*'^y^sh or brown coating and the 

does the entirp f soon become denuded as 

does the entire surface of the tongue at the end of three or 

our days, leaving a smooth surface studded with red swollen 



Fig. 146.— Enlarged lingual papillae in a case of scarlet fever. 

papillae. This is described as the “strawberry” or “rasp- 
berry tongue and in many instances is of considerable diag- 
nostic importance. Milder cases of scarlet fever may not 
present the typical appearance of the tongue (Fig. 146). 

The eruptive stage appears as a rule twelve to thirty-si.x 
hours after the onset of the illness. The rash typically pre- 
sents a generalized erythema on which are pinpoint to pin- 
head sized er 3 dhematous, slightly elevated and conical shaped 
papules about the hair follicles. This gives the eruption it.s 
punctate character and imparts a feeling of roughness to the 
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touch. The exanthem ordinarily is seen first upon the neck 
and upper chest from which area it spreads rapidly to the 
trunk and extremities. The lesions are most numerous on 
the inner surface of the thighs and flexor surfaces of the joints. 
It reaches its maximum in two to three days and then begins to 
fade, disappearing in about five to seven days. There is great 
variation “in tlie extent of the scarlet fever eruption and in 
mild cases it may be almost lacking or so brief in -duration as 
to escape detection until the desquamation occurs. 

In well-developed rashes miliary vesicles are not uncom- 
monly found. They are small, pinhead size, and occur at 
the summit of the papules. They are situated most frequently 
on the abdomen, thighs and chest. They are so minute as to 
be easily overlooked but careful inspection will determine their 


presence. 

The eruption as it appears on the face is most commonly 
seen as a distinct red flush. The area immediately surrounding 
the mouth involving both the upper and lower lips and part of 
the chin appears pale in contrast to the bright flush of the 
cheeks. This is the circumoral pallor so frequently seen in 
scarlet fever. 

The scarlatinal rash fades when pressure is applied, but 
when the pressure is removed, the redness quickly returns fol- 
lowed, in a few seconds, by a return of the pallor which per- 
sists for one or two minutes. This reaction is not pathog- 
nomonic of scarlet fever as it may be seen in other toxic rashes. 

Desquamation begins in those areas where the eruption 
first made its appearance, and occurs about one week after 
the beginning of the eruptive stage. It is usually generalized 
and on the face the scales are fine and branny while over the 
body desquamation is more likely to occur in larger flakes. On 
the hands and feet the exfoliation may occur in large flakes or 
rarely as a cast of the fingers or toes. Peeling which takes 
place around the tips of the fingers and toes may require several 
weeks before it is completely cast off. DesquLaln Tay b 
so slight as to be hardly recognized or so .intense that scarLv 
any part of the cutaneous surface escapes the process In 
mslances the hair and nails may be shed fHe UJI 
The duration of the desquamation varies consider®.M ' 
duKrcm ludividuals from mild cases tvhich last t™ S j?; ” 


VDT.. 
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Hmeve r! die°'2fd^Sn't'f ‘“f 
Hemorrlaric scarirf! ” ''“fa- 

ease. Tire aieick is charLtedzecfbvTv^™''" '°™ ‘''=- 

stitutional symptoms, petechiae and ecd?-™sh™L“'’'‘'h“”' 
may occur from the mucous membranes Hemorrhages 

An exanthem of scarlet fewr mosr ■ 

one to two months after convalescen'^e a^d" raccompa^ie” 



by other symptoms of the disease. These attacks are con- 
sidered to be relapses but generally are due to a fresh infection. 

Complications.— The complications which may follow in 
le ^a 'e o a severe attack of scarlet fever usually become 
evident dunng the second or third week. The most frequent 
of these are otitis media, cervical adenitis, endocarditis, mvo- 
carditis, nephritis and arthritis. 


The cutaneous complications associated with scarlet fever, 
while generally not attended by such serious consequences as 
the above mentioned more serious complications, nev'erthe- 
less are worthy of consideration. 
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Herpes is frequently seen about the mouth. In cases Mhere 
tire esantbem has been accompanied by Uie formation of mil- 
iar%^ vesicles, there may be a coalescence of these vesicles form- 
ing larger ones. Bullae may be seen where secondary infection 
of the skin has taken place, and especially if the infection is 
severe enough to produce gangrene of the skin. 

Eczema is frequently seen about the ears and nose as a 
result of irritating discharges. 

Abscesses of the skin are ratlier infrequent complications. 
Differential Dia^osis. — \Vell-marked cases present little 
difficulty in diagnosis but the mild cases which may lack many 
of the usual symptoms of the disease require a careful anal- 
ysis. Besides the other exanthematous diseases such as 
measles and rubella, there are drug rashes such as sulfanila- 
mide, atropine, quinine and mercury which may simulate the 
eruption of scarlet fever. 

Toxic Rashes . — In this type of rash the history as well as 
the Schultz-Charlton blanching test will be of some assistance. 

Bums . — Especially severe sunburn may produce scarlatini- 
form rashes. 

Serum Rashes . — ^Here again the history is of importance 
together with other signs of anaphylaxis. The painful an- 
gina and strawberry tongue are lacking in serum rashes. 

Acute Exfoliative Dermatitis . — ^The dermatitis and ex- 
foliation occur simultaneously. 

Heat rashes and rashes due to irritants such as salves, oils 
and clothing have many of the characteristics of a scarlet fever 
eruption. Absence of symptoms except the rash together with 
the history help in differentiating these conditions. 


Diagnosis. — ^The Schultz-Charlton or blanching test is a 
valuable diagnostic aid. The test consists of injecting intra- 
dermally in an area where the eruption is newly developed 
0.5 to 0.75 cc. of scarlet fever antitoxin diluted 1:100 in normal 
sahne In twelve to twenty-four hours the area should be ob- 
served for blanching of the rash at the site of injection A 
pos.uve test is evidence that the rash is due to the scarlatinal 
streptococcus. If blanching does not occur, however, the diaf 
nosis of scarlet fever cannot be excluded because the e are Sf 
tain few strains of streptococci whose toxinc rUffn. 1 
ot ,1.0 uoual group aud therefore the autitoxin is no't”p‘ecffic 
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for the invading strain. If the rash is three or four days old 
it may not blanch. 

The Dick test is valuable in discovering individuals sus- 
ceptible to the disease. The test is made by injecting intra- 
cutaneously 0.1 cc. of diluted scarlatinal streptococcus toxin. 
The amount of the toxin used is equivalent to 1 skin test dose 
of the toxin. A positive reaction is due to the action of the 
toxin upon the tissue cells and indicates that there is no anti- 
toxic immunity present. Redness 1 to 3 cm. in diameter at 
the site of injection is considered a positive reaction. This 
should be observed eighteen to twenty-four hours after the in- 
jection when the reaction is at its height. The reaction then 
gradually fades leaving a slight pigmentation and desquama- 
tion which may persist from three to six weeks. The extent of 
the redness is considered to be indicative of the degree of sus- 
ceptibility of the individual. The Dick test is usually posi- 
tive for tiie first three to four days of the disease. There are 
occasionally cases of unmistakable scarlet fever where the 
Dick test is negative at the onset of the disease or remains 
positive for several weeks. A Dick test which changes from 
positive to negative during the course of the illness is indica- 
tive of scarlet fever. 

Treatment of the skin during the course of the disease 
would mostly consist of local cleanliness and if itching or 
burning is present the application of calamine lotion contain- 
ing 10 per cent olive oil and ^4 per cent menthol is usually 
sufficient to give relief. During the stage of desquamation 
bland oils or cold cream applied to the skin are often very 
soothing. 



.Ucdical Clinks of North America 
September, 1938. Nev) York Number 


CLINIC OF DR. JOSEPH L. MORSE 

From the Smn and Cancer Unit, New York Post 
Graduate Medical School, Columbia University 


THE TREATMENT OF SOME OF THE MOST COMMON 
DISEASES OF THE SKIN 

It would be impossible in a short paper to discuss in any 
detail the treatment of all the common skin diseases. I have 
therefore thought it best to select a few of the most common 
conditions, vith which the general practitioner is familiar and 
most likely to meet in his everyday practice, and elaborate on 
their treatment. 

Although x-ray therapy, in the hands of a competent der- 
matologist, is an excellent method of curing or alleviating many 
skin diseases, much can be done with the intelligent use of 
topical remedies and other treatment. It has been my ex- 
perience that usually the general practitioner lacks interest 
in skin conditions. He even holds the dermatologist in dis- 
dain, and believes most dermatoses are either not very amen- 
able to treatment or get well easily with the use of ammoniated 
mercurj' or sulfur ointment. If I can correct this attitude and 
arouse some interest I shall feel this paper has been worth 
while, aside from any practical value it may have. The con- 
ditions I have selected for discussion are acne vulgaris, sebor- 
rhea, impetigo, dermatitis venenata and dermatophytosis. 


VUlrUAKiS 

This_ common affection may be of great importance in a 
> oung girl or boy, and the family physician should consider it 
more senousl.v As a rule the parents and the patients are 

appe,. P. U,pe. To 
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must realize acne can and does have a marked psychological 
effect on an adolescent child. An inferiority complex, with 
backwardness and timidity, in an adult may often be traced 
to a neglected, untreated acne of years’ duration during adoles- 
cence. The family physician should show interest in these pa- 
tients and treat them. It is also important to treat acne as 
soon as it appears because the condition may result in scarring 
and a permanently poor skin. It usually takes several months 
to a year or more to get rid of an acne, and some cases are 
very recalcitrant. Therefore, while impressing on the patient 
the disease is curable, make him understand he must coop- 
erate. At the same time do not give the idea the condition 
will disappear in a few weeks, but that it may require several 
months of treatment and the improvement may not be im- 
mediate. 

Although acne is a local disease, and primarily due to an 
overactivity of the sebaceous glands, it may be influenced by 
many other factors. A thorough history and physical examina- 
tion is therefore important, not so much from the standpoint 
of some organic trouble, but rather to discover any functional 
disturbance and correct it if present. That is, to get the pa- 
tient’s general health up to par. In many instances you will 
not find anything wong, but there is no doubt that dietary in- 
discretions, constipation, indigestion, lack of rest, malnutri- 
tion, anemia, foci of infection, endocrine dysfunction, pelvic 
disorders, masturbation, etc., may be predisposing causes. 

The patient should always be questioned in regard to the 
ingestion of iodides or bromides which may, even in small 
doses, cause acne lesions. Iodized salt is commonly used in 
many homes and may be the factor in the cause or the per- 
sistence of an acne. If you discover this stop its use and 
prescribe sodium chloride, 10 to 15 grains, in capsules or 
enteric-coated tablets, to be taken at least three times a day. 
Some dermatologists are using sodium chloride routinely in 
acne with what seems to be favorable results. 

As for diet, do not stick to any hard and fast rule, but be 
guided by the individual case. Contrary to popular opinion, 
excess carbohydrates do not cause acne. However, in some pa- 
tients certain things, as chocolate, seem to aggravate the con- 
dition. In general it is best to eliminate chocolate, rich dcs- 
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serts white bread, tea, coffee, alcohol, carbonated beverages, 
hot drinks, highly seasoned and fried foods. If the patient is 
undernourished and lacks appetite, build him up, prescribe a 
tonic, increase the diet, give vitamins, etc. On the other hand 
in the overweight the carbohydrates and fats should be re- 
stricted. The diet in either case must be ^Yell balanced. 

It has been showm that liver may be of value in pyogenic 
diseases of the skin. Advise eating liver several times a week 
along with the extract every day, especially if tliere is any de- 
gree of secondary anemia. If necessary, hypodermic injec- 
tions with the various preparations for anemia may be given. 

With the advance in the knowledge of the estrogenic sub- 
stances, hormone therapy has been used in acne. The re- 
sults, however, have been disappointing and I do not recom- 
mend their use routinely by the general practitioner. The 
cases of acne which get worse at or before the menses are 
usually verj'^ recalcitrant and here the hormones may be given 
a trial, especially if there is a clinical indication for their 
administration. 

IWien, to your satisfaction, the general survey of the pa- 
tient has been completed, you can proceed to the local therapy, 
which is probably of the greatest importance from a practical 
standpoint. As most patients with acne have an oily skin, 
topical remedies to be of value must be astringent and drying. 
jMany of these younger patients, especially the boys, are averse 
to washing their faces very often. Insist on soap and warm 
water, followed by cold water, at least three times a day. Any 
of the plain, nonmedicated soaps may be used. If the ordinary 
soaps do not dry the skin enough, tincture of green soap can be 
prescribed. You must explain to the patient just what effect 
you are after, and that you must have his cooperation to get 
results. If there is too much drying and chapping of the skin 
the treatment can be discontinued for a day or so and the 
otions made weaker Creams are taboo and should not be 
used, except m certain areas, as around the eyes, the lips and 
the neck, where you really do not wish to chap the skin^ ^ 
The well-knoiTO “lotio alba” is the remedy most 
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Zinc sulfate 5J-iv 4.0-15.0 

Sulfurated potash 5Hv 4.0- 15.0 

Rosewater q. s. ad §iv 120.0-120.0 


Dissolve each salt in 5 the rose water and mux both together in a 
mortar, stirring constantly. 

Sig- ^Apply at bedtime to the affected areas, after washing with 
soap and water. 

The zinc sulfate and sulfurated potash are increased de- 
pending on the degree of chapping obtained and desired. The 
lotion is left on all night and removed in the morning with 
soap and water. Its effect may be increased by adding to it: 


Betanaphthol gr. iv-xx 0.24- 1.2 

Sp. vini rect 5ss 15.0 


If necessary a supplementary lotion may be used during 
the day: 


Betanaphthol gr. iv-xx 0.24- 1.2 

Sp. vini rect o ss 15.0 

Sod. hyposulfite o ss 15,0 

Rosewater q. s. ad 120,0 


Sig. — Apply to affected areas once or tmce a day. 

Although, as stated above, the lotion used must be strong 
enough for the treatment to be effective, at the same time it 
should not be made too unpleasant for the patient. If the skin 
becomes very dry and chapped it is wise to stop the lotion 
and use a 3 to 5 per cent sulfur ointment, in a greaseless base, 
for a while. Later the lotion and ointment may be used 
alternately. 

Should these various lotions not have the desired effect of 
chapping the skin, the so-called Vleminckx’s solution (liq. calcis 
sulfurated) may be tried. It is used diluted as hot wet dress- 
ings, beginning with 25 per cent strength and increasing as 
required. However, with the intelligent handling of lotio alba 
and the other lotions it is seldom necessary to resort to this 
unpleasant, disagreeable remedy. 

Rarely patients with acne have a dry skin, and when this 
is the case lotio alba cannot be used. It may be tried in very 
weak strength and stopped as soon as the skin gets too dry 
and the patient complains. Even soap is not well tolerated, 
and a superfatted soap may have to be used at night only. 
In these patients one must depend on ointments, and for this 
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purpose sulfur or ammoniated mercury, 3 to 6 per cent, is used, 
ammoniated mercury being more pleasant to the average pa- 
tient. However, never use tliem togetlier, and if lotio alba 
or any form of sulfur has been used, wait several days after 
discontinuing it before beginning Uie other. 

Sulfur pot. (hydrarg. ammoniat.) gr. x\--5ss 1. 0-2.0 

Ung. aq. rosae q. s. ad oj 

Sig —Apply to face at bedtime after washing \nth soap. 


When there are many comedones and pustules it is best not 
to depend on the chapping treatment alone. They may be 
removed surgically and this is better done by the physician 
than the patient. With the aid of a pointed scalpel and a 
comedone extractor the blackheads can be expressed and the 
larger pustules evacuated. However, this should not be over- 
done and it is not necessary to eradicate the entire condition 
at one visit. 

If the patient can come in at regular intervals, ultraviolet 
light may be of value. A mild erythema dose is given and 
gradually increased depending on the reaction. This is re- 
peated once or twice a week or every five days. At the same 
time vaccines may be used, but it must be admitted they are 
of little or doubtful value in acne. A mixed stock vaccine, 
made from the acne bacillus and staphylococcus, is generally 
used, although an autogenous vaccine might be preferable. 
It is given hj^jodermatically once a week or every five days, 
in gradually increasing doses, beginning with 0.1 cc. and in- 
creasing 0.1 cc. as tolerated, and must be continued for several 
months. 


The scalp should always be inspected in acne. Dandruff 
(seborrhea) is often present and may be an etiologic or con 
inbutory factor. As a general rule the scalp, even if there is 
no seborrhea, should be washed once a week with any ordinarv 
soap. If the hair IS verj^ dry it may be done every ten davs 
or two weeks. On the other hand where the haff gets 0 % 
m a few days, which is the usual case in naffpritc 

»nd dandruff, the scalp may require washing twice a TOek'and 

green soap used for the shampoo. In female. IT • 

may be a problem because of its effect oTVi! 

the hair, but it must be done and the pat InT a 

the hair, or get an artificial wave. ^ ^ allowed to wave 
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It is easier and more pleasant to use a lotion than an oint- 
ment in the treatment of seborrhea of the scalp. As a routine 
do not put an oil in the lotion if the hair is dry, because the 
daily application of an oily lotion will make the hair quite 
greasy in a few days. It is better the patient apply a little 
oil or plain liquid petrolatum when necessary. The lotions 
will vary according to the color of the hair and the type of 
seborrhea. 


Scalp lotion for 

dark hair 


Resorcin 

5j-ij 

4.0- 8.0 

Ac. salicylic 

5j-ij 

4.0- 8.0 

Zinc sulfocarbolate 

... Bij 

8.0 

01. violet (for females) 

. . . gtt. v-x 


01. bay (for males) 

. . gtt. v-x 


Alcohol 

... Biij 

90.0 

Aquae q. s 

. ad Bviij 

240.0 

. — ^Apply to scalp daily and rub in 

with fingers. 



If the hair is oily, omit the water and make up the lotion to 
8 ounces with alcohol alone. In blondes and patients with 
light hair, resorcin cannot be used as it discolors the hair. 
You may then substitute resorcinol monoacetate or leave it 
out entirely. In very light hair it is probably safest not to 
use any resorcin preparation. 

For very dry hair, if it is absolutely necessary to have an 
oily liquid, add ol. ricini (5ij-oSs) to the lotion, or prescribe 
a “brilliantine.” 

Brilliantine 


01. ricini OU’-oss 8.0-15,0 

01. violet gtt. V 

Alcohol q. s. ad Bij 60.0 


Sig. — Apply to scalp as necessary. 

The night before the shampoo an ointment is rubbed into 
the entire scalp and washed out the next morning. Have a 
thin ointment base so it will wash out easily. 


Sulfur pot 3ss-j 

Ac. salicylic gr. x\-5ss 

Adep. benzoinat q. s. ad B j 

Sig. — .\pply to scalp at night and wash out in the morning. 


2. 0- 4.0 

1 . 0 - 2.0 
30.0 


Along with these topical remedies, ultraviolet light to the 
scalp may be of value, especially when there is itching or loss 

of hair. 



TREATMENT OF COMMON 


DISEASES OF THE SKIN 1387 


SEBORRHEIC DERMATITIS 

This term is used for the eruption on tlie face, especially 
the ej'ebrows, nasolabial folds, and cheeks, behind and in the 
ears, the chest and upper back, associated with seborrhea 
(dandruff) of the scalp. In fact tlie scalp is considered^ to be 
the focus and origin of the eruption on the glabrous skin. 

The remedies and outline of treatment given in the preced- 
ing paragraphs on the care of the scalp in acne may all be 
used here. However if one is not treating acne but seborrhea 
alone, mercury can be substituted for the sulfur. It is just as 
efficacious but is not prescribed in acne because of tbe possi- 
bility and danger of combining with the sulfur in the lotio 
alba and causing a formation of black mercuric sulfide. 


Mercurial Scalp Lotion 

I^ Resorcin (or resorcinol monoacetate) . . 5 Hi 4.0 -8.0 


-4c. salicylic oi'ij 4.0 -8.0 

Hydrarg. bichlorid gr. ij-iij 0.12-0.18 

Alcohol giij 90.0 

01 . violet gtt. V 

Aquae q. s. ad Sviij 240.0 

M. and filter clear. 


Sig. — Apply to scalp daily. 


"Pf Hydrarg. ammoniat 5ss-5j 

.4c. salicylic gr. x-x.v\' 

Adep. bcMoinat q. s. ad o i 

Sig.— Apply to scalp at night and wash out in the morning. 


2. 0-4.0 
0.6-l.S 
30.0 


For the eruption on the face, ears or chest the following 
ointment is used: 


B Hj'drarg. ammoniat. (sulfur pot.) . . . 
Lanolin 

gT; xv'-5ss 

1 . 0 - 2.0 

Pelrolati 


o.U 

Ung. aq. rosae q. s. ad 

Sig.— .4pply to areas several times daily. 

oj 

o.U 

30.0 


If tlie condition is acute and there is exudation, which han 
pens particularly behind the ears, it is necessary at first to 
use wet dressings of Burow’s solution (diluted 1 to 6) and 
later a paste such as: 


Hydrarg. ammoniat. 


1.0 

Zinc paste . . . 


Hydrarg. ammoniat. 


30.0 

l.iq. Viurowi. . 


1.0 

l.anolin anhvdr 


6.0 

Zinc paste 


12.0 



30.0 
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When tlie acuteness and exudation have disappeared you 
may then switch from the pastes to the ointment as given 
above. 

As most patients with seborrhea have an oily skin soap 
and water should be used for cleansing. If the scalp is crusted 
an oil is first applied to remove the crusts before beginning the 
lotions and ointments. For this purpose salicylic acid (2 to 
3 per cent) in olive oil is used. It is washed out with soap and 
water. 

Ultraviolet light, in suberythema doses, may be of value, 
and is given twice a week to the various areas. As for gen- 
eral treatment, the routine outlined in acne should be fol- 
lowed. Recurrences in seborrhea are common and it is wise to 
continue treatment of the scalp even after the eruption in the 
other areas has disappeared. 

IMPETIGO CONTAGIOSA 

In the treatment of impetigo, ammoniated mercury or sul- 
fur is practically specific. For reasons given above I prefer to 
use mercury. Although most general practitioners know this, 
they have trouble with impetigo for two reasons. In the first 
place they usually prescribe the U.S.P. ointment, which is 10 
per cent and apt to cause a dermatitis. The other pitfall 
is the method of application of the ointment and the direc- 
tions given the patient. 

It is most important to first remove the crusts. This can 
readily be done with soap and water, either by ordinary wash- 
ing or poulticing if necessary. In fact, washing with soap 
and water is very valuable and should be repeated several 
times during the day. To prevent autoinfection and new 
lesions a bichloride of mercury solution (1:4000) can be 
sopped on after drying. Then the ointment is applied to each 
lesion and left on continually. In infants and children begin 
wuth a 2 to 3 per cent ointment, in adults 5 per cent. It may 
be increased if there is no sign of irritation and not enough 
improvement in a few days. Should the eruption be wide- 
spread, it is well to remember the danger of mercurialism, al- 
though I have never seen a case of mercurial intoxication from 
absorption in the treatment of impetigo. 
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The disappearance of the eruption can be hastened consid- 
erably by tlie use of a 2 to 3 per cent copper sulfate solution. 
After the crusts have been gently removed with forceps, Uie 
oozing surface is sponged dry and the copper sulfate solution 
applied mth a cotton applicator. This is repeated every day. 
The ointment is used just the same, applied after the paint- 
ing and left on. If the patient is able to come into the office, 
Uiis is best done by the physician, and lesions hidden to^ the 
patient, as inside the ears, are not missed and do not continue 
to be a source of reinfection. With the combined use of am- 
moniated mercury and copper sulfate, impetigo is usually 
cured within a week. 

Ultraviolet light has some antiseptic properties and may be 
of value in impetigo. The crusts are first removed and very 
mild erythema doses given every day. 

It is well to think of pediculosis in impetigo in children and 
inspect the scalp for nits. Directions should be given regard- 
ing contact and sources of infection such as towels, shaving 
utensils, powder puffs, clothing, bedding, household animals 
and swimming pools. 


DERMATITIS VENENATA 


As this is an inflammation of the skin due to some ex- 
ternal irritant it is most important in treatment to first attempt 
to discover the cause of the eruption in each particular pa- 
tient. With experience this can often be done by a careful his- 
tory and sometimes by the clinical appearance and location of 
the eruption. Although this paper is not concerned with diag- 
nosis, I shall discuss it briefly from that angle because it really 
is so important a part of the treatment. 


The causative agent may be anything at all to which the 
patient is or has become susceptible. The dermatitis may be 
due to a primary irritant, that is, some substance which would 
produce a dermatitis on almost any skin, or it may have been 
caused by a substance which the patient has come in conS 
i.th for a variable period of time, without any ill effectrlnd 
then suddenly become sensitive or allergic to it i 
is usually the case. One must therefore not think hp 
patient has been in contact with a certain s ^ "" 

..cc..pa.io„ for nrany years or a has beefSg so™ 
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cosmetic preparation for a long time that it cannot be the 
cause of the dermatitis. As the diagnosis is a problem in de- 
tection, one must, like a good detective, not overlook any clue, 
and lay the blame on any suspected cause until proved other- 
wise. For this purpose the so-called “patch tests” are of the 
greatest value, but here again one must not acquit a substance 
just because the patch test is negative. A face powder may 
cause a dermatitis of the eyelids and still give a negative patch 
test on the forearm. However, while investigating, eliminate 
any suspected substance although the test is negative. 

The treatment of dermatitis venenata depends on the type 
and stage of the eruption. It is here the fundamentals of skin 
therapeutics must be known to get good results. One should 
not prescribe a drying “calamine lotion” or an ointment for 
an exudative crusted skin. Whatever you prescribe should be 
soothing. It goes without saying you surely do not need an 
antiseptic ointment, as ammoniated mercury or sulfur, to 
cure a dermatitis due to an external irritant. 

For the simple dermatitis with just erythema and no exuda- 
tion, a soothing lotion to use during the day, and a bland oint- 
ment at night usually suffice. I do not recommend prescrib- 
ing or telling the patient to get “calamine lotion.” 


Soothing Lotion and Ointment 


If Phenol 

gtt. XV- 5 j 

1.0 -4.0 

Liq. carbonis detergens . . . 

5ss-j 

2.0 -4.0 

Zinc o.\ide 

oij 

8.0 

Magnes. carbonate 

oj 

4.0 

Aq. calcis q. s. ad Siv 

Sig. — Appb' to affected areas several times daily. 

120.0 

If Phenol 

gtt. iij-v 

0.18-0.3 

Menthol (may be omitted) 

gr. j-hj 

0.00-0.18 

Lanolin 

oij 

8.0 

Pctrolati 

oij 

8 0 

Ung. aq. rosae 

q. s. ad 5j 

SO 0 


Sig. — .‘\pply to areas at night. 


The menthol is included if there is a good deal of burning 
along with itching. Howev'er, be careful of menthol as it is ajtt 

to be irritating. , . 

If the eruption is acute, vesicular and quite exudative, it is 
better to use wet compresses at the beginning. For this 
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purpose Burow’s solution (liq. alum, acetate), diluted 1 to 6 
with water or boric acid, is of value. 


or 


R Liq. alum, 1 . 

Sol. ac. boric 

gig — .‘Vpply to areas as wet dressings. 


Ml.O 

360.0 


Along with tire wet compresses an emulsion may be used, 
j'ou may change to an emulsion in a day or so. 


Soolhing Emuhion 


Liq. carbon, detergens 

5ss-ij 

osH 

2. 0-8.0 
2. 0-4.0 



30.0 



15.0 



8.0 


oiv 

120.0 

Mix above verj' well and add 
01. olivae 

. .q. s. ad gviij 

240.0 


Sig. — External use (shake well). 


During the night wet applications cannot be kept wet and 
lotions become dry so that it is better to use a paste, such as 
zinc paste. I have found the following very efficacious; 


Phenol 

gtt. iij-v 



Menthol (may omit) 

gr. j-iij 



Liq. burond 

oj 

4. 

0 

Lanolin anhydr 


12, 

.0 

Zinc paste 

q. s. ad oj 

30. 

.0 


Sig.— .\pply to areas at night and remove with olive oil. 


.-\s for internal treatment there is none except in the case 
of dermatitis due to poison ivy, in which it may be of value to 
give one or two intramuscular injections of the extract. If 
this is not possible the tincture can be taken by mouth. 


R Tr. rhus toxicodendron 

Syr. auranti 

.\quac 

I'l". — line drop in water t. i. d. 
dose. Stay at 20 drops. 


gtt. XV 1.0 

5i3 8.0 

,q-s. adgiij 100.0 

p. c. and increase 1 drop with each 


The extract by injection 
also be tried as a prophylactic 
ivy. 


or the tincture hy mouth may 
m persons susceptible to poison 


In dosing this discussion of dermaHtie 
add that the topical treatment of ‘£Sn I 

eczema, which I purposely 
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omitted from this paper, is fundamentally the same as out- 
lined above. If one grasps the essentials and knows when to 
use a lotion, wet dressing, ointment or paste, he is able in- 
telligently to treat eczema, which is really an exudative derma- 
titis. 

DERMATOPHYTOSIS 

There are many remedies in the treatment of dermatophy- 
tosis or “fungous” infection of the skin. However, it usually 
suffices to know a few and understand when and how to use 
them. As there are several varieties of dermatophytosis, the 
treatment cannot be standardized and will depend on the par- 
ticular type. 

The commonest form is the interdigital, in which there is 
scaling and maceration between the toes, the typical so-called 
“athlete’s foot.” As you all know, Whitfield’s ointment is one 
of the favorite remedies, and probably just as efficacious as any 
other in most cases. Here again, however, the results at times 
are not good because it is used too strongly. The full-strength 
ointment should never be prescribed at first. If there is a 
great deal of maceration between the toes, with excessive 
perspiration, the ointment should not be used at all and the 
same formula prescribed as a lotion for its drying effect. Be- 
gin with 25 per cent strength ointment and increase if neces- 
sary, depending on the toleration of the skin. The feet should 
be washed at least once a day. 

Whitfield's Ointment (/nil strength) 

Ac. salicylic oss 

Ac. benzoic 5i 

Lanolin 5ss 

Petrolati q. s. ad 5j 

Sig. — Apply between the toes at night. 

In the form of a lotion (full strength) it i; 
follows: 

1} Ac. salicylic oj 

Ac. benzoic OU 

Sp. vini rect q. s. ad 5ij 

Sig. — -■^pply between the toes night and morning. 

A pow'der may be used during the day, dusted all over the 
feet: 


2 0 
4 0 
1.A0 
30.0 


prescribed as 


4.0 

8.0 
60.0 
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I^ Ac. salicylic 

Thj'mol 

Amyli (rice) 

Zinc stearate 

Talc 

Sig.—. ■Vpply to feet in the morning. 


gr. XV- OSS 


gr. x-v-.x-x 

oij 

OSS 


s. ad oij 


1 . 0 - 2.0 
1 . 0 - 1. 3 
8.0 
1.3.0 
00.0 


There are several other lotions that may be prescribed if 
the various modifications of Whitfield’s formula do not help. 


II 

II 


OSs-3 _ 

01. cinnamon gtt. x\ oss 

Sp.x-inirect q- s. ad 5ij 60.0 

Thymol gr.xx-5ss 1. 0-2.0 

Camphor 5ss-j 2. 0-4.0 

Ac. salicylic oss-j 15.0-30.0 

Sp. xani rect q. s. ad Bu 60.0 


Iodine may be used, either in a 5 to 10 per cent oint- 
ment, or the tincture, 5 to 10 per cent in alcohol. However, 
iodine may be very irritating and one should be careful with it. 

If there is acute inflammation of the skin with exudation 
between and on the toes and feet, do not begin with any of 
these remedies but treat it first as an eczema. That is, start off 
with wet dressings of Burow’s solution (1:4), or potassium 
permanganate solution (1:2000). A very valuable remedy 
in this stage is medicinal gentian violet (2 to 3 per cent) 
in aqueous or alcoholic solution. The alcoholic solution may 
be more efficacious but on an exuding surface burns and is 
apt to be irritating. After the acute stage has quieted down 
the fungicidal ointments and lotions are used. 


The next most common type of dermatophytosis is the 
vesicular form, with or without interdigital involvement. In 
the acute stage, here again do not start with strong fungicidal 
remedies. First use wet dressings or soaks as given above 
If new lesions continue to appear in spite of treatment try 
silver nilrale solution (M to ■/, pet cent) as a soak or tvet 
dressing. tVlien the vesicles have opened and are drying no 
gentian violet or the other lotions are begun. In the subLte 

stage do not use ointments but pastes, in which the fungicidal 
remedies mav be incorporated ^ngmiuai 
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Here one must use strong ointments, and Whitfield’s is as good 
as any. The rough, thickened skin has to be peeled off, and 
for this purpose salicylic acid is very valuable. On the soles 
of the feet, salicylic acid plasters (10 to 25 per cent) may be 
applied with good results, being careful to cover the involved 
skin only and not to irritate normal skin. 

Any of these types of dermatophytosis may have an ac- 
companying eruption, the so-called “dermatophytides,” which 
is even a greater problem. Generally this occurs on the hands 
as a discrete, vesicular eruption or an eczema. However, it 
may extend up the arms and legs, and may be more or less 
widespread. 

The dermatophytides are supposed to be an allergic or toxic 
response to the fungi in the original focus of infection. It is a 
good plan never to treat this toxic eruption with fungicidal 
remedies, but as an eczema. If you find any evidence of in- 
fection between the toes treat that with Whitfield’s ointment 
or the other remedies but use the various soothing preparations 
on the secondary dermatophytide. 

For years “trichophytin” and other fungous extracts have 
been used in the treatment of these stubborn, recurrent erup- 
tions, but I must say with disappointing results. However, 
although I do not recommend this as a routine procedure, they 
are worth trying in recalcitrant cases. As most people have a 
fungous infection on the feet, the intradermal test with these 
extracts is usually positive to a variable degree. In those who 
give a strongly positive reaction it may be of value to attempt 
desensitization with the ej{tracts, but one must be careful of 
dosage and stop if there is a marked reaction or the eruption 
gets worse. 

Recurrences in all forms of dermatophytosis are common. 
Therefore the question of prophylaxis is very important. The 
fungi may be harbored in stockings, house slippers, shoes, bath 
mats, bath tubs, etc. The person with “ringworm” of the feet 
should never go barefooted or have his bare feet in shoes or 
slippers. Women cannot boil silk stockings and so may rein- 
fect themselves. A thin cotton sock, which may be boiled, can 
be worn underneath the stocking to prevent this. Rubber 
bathing slippers are not in themselves preventiv'e because water 
gets into them. It is safer to wear cotton or lisle socks with 
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them. The bath tub should be washed out with a 2 per cent 
solution of sodium hj^oochlorite. This same solution, in 1 
per cent strength, is valuable as a soak for the feet before 
and after the bath, and is being used in gymnasiums and golf 
clubs. The feet, especially between the toes, should be thor- 
oughly dried after the bath, and the fungicidal powder pre- 
scribed above dusted on. In spite of all these precautions the 
condition may recur because of infection in the toe nails. Al- 
ways inspect the nails and treat them if they look in the least 
abnormal. However, tinea of the nails is most difficult to 
eradicate and may require surgical removal. In stubborn and 
severe cases of dermatophytosis check up the patient generally 
and examine the urine. A lowered general resistance from 
some cause may be the factor in a persistent ringworm infec- 
tion of the skin. 
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THE MEULENGRACHT TREATMENT OF BLEEDING 
PEPTIC ULCER 

The Meulengracht treatment of bleeding peptic ulcer con- 
sists essentially of a program of liberal feeding, which is in- 
itiated immediately upon hospitalization of a patient for 
hematemesis and melena from ulcer. The diet is supplemented 
by the administration of iron compounds intended to assist 
in the regeneration of blood as well as a mixture designed to 
exert an antacid-antispasmodic effect. The purpose of this 
paper is to report one year of experience with this program. 
Since the chief merit of the Meulengracht regimen is alleged 
to consist in the reduction in the immediate mortality rather 
than in the ultimate cure of ulcer, this brief period suffices 
to an evaluation of this claim. 

The original Meulengracht regimen was as follows: 


“Puree diet. 6:00 a.m. Tea, bread and butter. 9:00 a.in. Oatmeal with 
milk, bread and butter. 1:00 p.m. Dinner. 3:00 p.m. Cocoa. 6:00 p.m. 
Bread and butter, sliced meats, cheese, etc., tea. All the bread given has been 
white bread. The dinner includes a great variety of dishes. The main dishes 
arc, for example: meat balls, timbale, broDed chops, omelet, fish balls vegetable 
eratin, meat pratin, fish graUn, etc., mashed potatoes and vegetable purees 
In addUum soup of vegetables, tapioca pudding, etc. As to the quantitv of 
nmak, the patients have been allowed to take as much as they cared for In 
M,me cases where the paUents had lost a large amount of blood, they were 
even one or two transfusions, soon after admission (The mJtrJ 

.i.-„ ... n S-ii, btob^U,. »bc.,bo„.,b™'”t™rET; 

tu osoam. :.0 prams. Of thus one teaspoonful three times a dar 21 T m 
terrosi lartatis, 0.50 grams, three times a day.” ° 
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This program was modified in our cases in the following 
manner: 

Breakfast: cream of wheat, farina, puffed rice or strained oatmeal. Eggs, 
any style, raw bacon, white bread toast with the crust removed, tea or coffee 
with milk or cream and sugar. 

Lunch: baked macaroni and cheese or buttered spaghetti, or creamed eggs 
on toast, egg salad sandwiches (mixture of egg and mayonnaise only), cream 
cheese and jelly sandwiches, steamed rice, white bread, butter, custards, jello, 
plain or flavored corn starch pudding, coffee, tea, milk and sugar. 

Dinner: cream soups, baked, boiled or mashed potatoes, pureed vegetables 
(spinach, peas, carrots), white meat of chicken, scraped beef, lamb chops, roast 
lamb, white fish, white bread, butter, desserts and beverages as above. 


A typical diet for one day is shown in the following 
example: 

Breakfast: 

Farina 
Sugar. 

Milk. . 

Eggs. . 

Bacon. 

Toast. 

Butter. 

Coffee . 

Cream. 

Sugar. , 

Lunch: 

Baked macaroni and cheese 


Macaroni 40 Gm. or 1 cu]) 

Cheese 20 Gm. or 1" cube 

Cream sauce 

Butter 10 Gm. or 2 tsp. 

Flour 5 Gm. or 1 tsp. 

]\£ilk 120Gm. orlcup 

Uroiid 60 Gm. or 2 slices 

Hotter 10 Gm. or 2 tsp. 

Custard 

Fjjg .'iO (Jm. or I 

120 Gm. or 4 ur,. 

\'anilla 

Nutmeg 

Sugar .iGm.orUsp. 


60 Gm. or 1 cup 
10 Gm. or 1 tsp, 
180 Gm. or \ cup 
100 Gm. or 2 
40 Gm. or 2 strips 
60 Gm. or 2 slices 
10 Gm. or 2 tsp. 

1 cup 

50 Gm. or J cup 
10 Gm. or 1 tsp. 


Tea 

lililk 

Suga' 


60 Gm. or 1 eup 
10 Gm. or 1 tsp. 
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Dinner: 

Creamed soup 
Milk. . . . 
Flour. . . . 
Butter. . . 
Puree carrots . 
Puree spinach 

Meat 

Potato 

Bread 

Butter. . . . . . 

Tea 

Milk 

Sugar 

Jello 


240 Gm. or 1 cup 
5 Gm. or 1 tsp. 

10 Gm. or 2 tsp. 

.SO Gm. or 1 cup 
100 Gm. or 1 cup 
90 Gm. or 3 oz. 

120 Gm. or 1 mcd. 

60 Gm. or 2 slices 
10 Gm. or 2 tsp. 

1 cup 

60 Gm. or i cup 
10 Gm. or 1 tsp. 

1 portion 


The total protein in this example is 111 Gm., fat 161, carbohydrate SH; 
the total calories amount to 3200, this actually representing 900 more calories 
than the specimen diets of Meulengracht. Patients are also allowed a mid- 
morning and mid-afternoon feeding of cocoa, stewed fruit, etc., if they desire 
it. Az a rule it is not requested. It is important to note that the above schema 
is merely a suggestion and the dietary program is not intended to be a weighed 
and measured regimen. 

The medication has also been altered. We have employed ferrous sulfate 
in place of “lactatis feitosi.” In some cases this is supplemented during the 
second and third weeks by sodium cacodylate or a similar arsenical compound. 
Likewise we have not employed the antacid mixture advocated by Meulen- 
gracht. Colloidal aluminum hydroxide in doses of 2 drachms before meals or 
between feedings has been prescribed in some cases. Recently no antacid has 
been given unless the patient presented definite indications for its use. 


Before reviewing the results obtained from this program, 
brief reference should be made to observations which suggest 
tlie advisability of liberal feeding: (1) often the more faith- 
fully the inanition therapy is followed, the weaker patients 
become and the higher the mortality; (2) ambulatory patients 
who do not realize the significance of “tarry” stools and there- 
fore do not alter their diets, according to Lenhartz, often have 
a ver>^ favorable course; (3) the appropriateness of inanition 
of limitation of fluids, salts, calories, and vitamins is subject 
to question in the management of posthemorrhagic shock and 
posthemorrhagic anemia; (4) it is doubtful whether emptiness 
o the stomach m the presence of unneutralieed acid fs suU- 
able cither for hemostasis or for healing- ( 5 ) ft fc 
ccicblc that an imsuBcieut diet 
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processes. On the contrary there is reason to believe that a 
high vitamin C diet tends to prevent oozing of blood in the 
late posthemorrhagic period; that an abundant supply of car- 
bohydrates protects the liver by avoiding acidosis and that 
acidosis retards wound healing; that experimental histamine 
hypersecretion or the administration of hydrochloric acid in 
dogs produces a pyloric gastritis in the empty stomach but 
not in animals given a liberal diet; that anemic dogs regen- 
erate blood much more rapidly on diets containing meats and 
liver than when they are fasting or fed upon carbohydrates 
and milk. 

However, the crucial question is whether or not the im- 
mediate mortality rate is reduced by liberal feeding. As a 
matter of fact, considerable uncertainty exists upon the true 
mortality rate from this cause and adherents of almost any 
therapeutic program can find comfort in published statistical 
reports which indicate mortality rates varying from 3 to 58 
per cent. Most of these reports range from 7 to 15 per cent 
and the average reported mortality rate is 11.4 per cent. 
Moreover this percentage grossly misrepresents the real situa- 
tion under the old program because it neglects milder and non- 
hospitalized patients; presumably the actual rate under the 
older conservative programs is below 7 per cent. 

Working in a community in which the mortality rate from 
hemorrhage approximated 8 per cent, Meulengracht observed 
a reduction in the mortality to 1.3 per cent in a series of 368 
consecutive cases. On the basis of 106 cases of hemorrhage 
treated by the Meulengracht program. Gram concluded that 
the death rate should not exceed 2 per cent under this mode 
of therapy. Recent medical literature contains numerous re- 
ports confirming this reduction in mortality under the Meulen- 
gracht program. 

For the purpose of comparison the last 30 admissions for 
hemorrhage from peptic ulcer, treated by the old regimen, 
may be contrasted with the first 30 treated by the writers with 
the Meulengracht program. In the first group there were six 
deaths; among the 24 survivors 1 had a recurrence of hemor- 
rhage and another developed perforation and required immedi- 
ate surgical intervention. This mortality rate of 20 per cent 
among patients entering with hemorrhage is not unusual among 
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the neglected cases which reach a large city hospital. In the 
second group, treated by the Meulengracht regimen, there have 
been no deatlis. In 1 patient hemorrhage recurred three 
months after discharge, but recovery was prompt under the 
hleulengraclit regimen. His ulcer is still demonstrable three 
months after his second discharge but he remains free from 
sjTnptoms. One patient continues to have dyspepsia, he re- 
fuses to adhere to any dietary program, drinks heavily and 
smokes considerably. A third patient, a known syphilitic, 
complains of persistent weakness presumably associated with 
parenchjmiatous sj^hilis of the central nervous system whicli 
he will not allow to be treated. Finally one patient developed 
postprandial pain one week after discharge; he attributed this 
to an inability to secure an antacid. Colloidal aluminum 
hydroxide immediately gave relief and he still occasionally re- 
sorts to its use eight months after discharge from the hospital. 

It cannot be asserted with any degree of confidence that 
this drastic reduction in the mortality rate is real. The litera- 


ture reports that on the average 13.5 days elapsed between 
hemorrhage and death in patients treated by the old program. 
Except in one instance our deaths occurred within thirty-six 
hours and among jmung individuals with a brief history in 
whom the rapid evolution of their erosive process did not per- 
mit the development of an occluding arteritis; or, older in- 
dividuals with a prolonged history of recurrent hemorrhage in 
whom arteriosclerosis probably prevented the rigid vessel from 
closing. Everj^ clinician who has seen a gaping blood vessel 
fixed in the wall of a callous ulcer realizes that any conservf 
Uve method of management sooner or later must end in disa.sfer 
if It IS routinely applied. One patient treated by the Menlen 
gracht regimen enter^ed in profound shock, the blood pressme 
amounting only to 60 mm. Hg systolic and 10 diastnH. . f 
blood count revealing 1,100,000 erythrocytes Alfhl 
eral of the cases were equally severe it cJnZ sev- 

er even most of our earlier deaths could hn, 
by the liberal program, mile we have emnlnv^H?!, 
grachl regimen in even,^ patient for exnerimp Meulen- 

intend to revert to a program of indhluaSlr'^”'"'’ """ 
Onidual ca?e5. Hoivever, it choulrl h. for in- 

“ 'mphasizeej that all 
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writ6rs who have employed the treatment have observed a re- 
duction in the mortality rate. 

In Copenhagen, the medical students relate a joke about 
the Meulengracht regimen. They say, “The treatment of 
hematemesis is now very simple. One simply tells the patient 
to wash the blood from his mouth and to eat beefsteak.” 
Naturally the Meulengracht regimen represents a startling con- 
trast to the methods in vogue in most hospitals. Except for 
Andersen, in America most institutions advocate three days of 
abstention from food followed by a graduated diet. The dis- 
comfort of the starvation period is circumvented in part by a 
continuous intravenous drip of 5 per cent glucose which min- 
imizes dehydration and provides some sugar during the critical 
period. This raises the question of whether or not the stomach 
will tolerate feeding soon after hemorrhage. We encountered 
only one instance of gastric intolerance to feeding; but since 
this disappeared immediately after discontinuing the iron med- 
ication and without alteration of the diet it would seem that 
the food was not responsible. Rischel did not encounter a 
single instance of gastric intolerance necessitating interruption 
of the treatment in 198 cases managed by the Meulengracht 
program; moreover 175 were discharged free from dyspepsia. 
Others recovered from their hemorrhage but were unrelieved of 
gastric discomfort. Since dyspepsia often disappears spon- 
taneously after hemorrhage we are not able to determine the 
role of feeding in this respect, although alkalies are much less 
often required for symptomatic relief. While dyspepsia may 
begin after hemorrhage treated by the old plan, this was not 
encountered under the new method. There appears to be 
unanimity among all workers that liberal feeding is not asso- 
ciated with gastric intolerance but rather with the early dis- 
appearance of dyspepsia. 

Most patients entering the hospital during or immediately 
after hemorrhage are suffering from more or less severe shock. 

In practically all cases morphine is administered not simply to 
induce complete rest but to allay apprehension. Since it tends 
to splint the bowel and cause nausea and vomiting, its con- 
tinued use is not desirable. The administration of barbiturates 
is preferable when prolonged sedation is required. However, 
sedation does not appear necessary over so long a period under 
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the hleulengracht regimen as under the starvation 
Patients in shock are placed in a recumbent position but as 
a rule the foot of tlie bed is not elevated. While the latter may 
assist cerebral circulation, it may accentuate stupor by de- 
creasing the venous return to the heart. 

Most gastro-enterologists advise against the overuse ot 
transfusion, since severe reactions occur and the resultant m- 
jury may be more deleterious in some cases than any potential 
benefit. Moreover, narcotized patients tolerate shock and 
anemia better than alert individuals. The general rule of 
withholding transfusion until the hemoglobin reaches 30 per 
cent or the systolic blood pressure 90 mm. Hg seems to be a 
safe guide. However, in order to contrast our early and late 
series, all patients exhibiting shock were given one or more 
small transfusions none of which exceeded 150 cc. One patient 
presenting moderate shock continued to bleed under the 
Meulengracht program as evidenced by fresh hematemesis 
twelve and thirty-six hours after hospitalization. At this time 
he was transfused, and bleeding did not recur. Meulengracht 
finds it necessary to transfuse approximately 10 per cent of 
patients. 

The occurrence of hyperazotemia is a well-attested phe- 
nomenon in posthemorrhagic states. It has been attributed to 
the anemia and the reduced protein content of the blood and it 
is well known that secondary shock is associated with marked 
destruction of the body proteins. We have not encountered 
it since the institution of the Meulengracht program, but it has 
been observed by others who do not transfuse freely. At any 
rate one should carefully balance the dangers of anemia, hypo- 
proteinemia and posthemorrhagic shock against the dangers of 
rapid restoration of the original blood pressure level and trans- 
fusion reactions. 

Since nausea and vomiting are usually abolished by the 
Meulengraclit method, gastric lavage with warm water for re- 
moving these sNTnptoms is unnecessary; in fact, the writers 
never attempted this procedure under the starvation program 
Many dmiaans advocate the use oi cold or hot applications 
,0 the aMomen. Cold may chill an already shocked patient 
and the theorctroil advantages of hot compresses seem to he 
outweighed by the necessity of disturbing the patient 


con- 
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stantly by their renewal. The writers have not employed any 
of the so-called “hemostatic agents” for the management of 
hemorrhage from peptic ulcer. 

Schipdt made serial investigations of the blood count in pa- 
tients under the inanition program as well as the Meulengracht 
regimen. Regeneration occurs much more rapidly under the 
latter. This was also observed in our series although older 
patients showed a slower response than the regeneration curves 
published by Schi0dt. Nevertheless the convalescent period in 
all cases is considerably shortened by the Meulengracht 
regimen. It is practically impossible to keep the patients in 
bed for two weeks. This represents a considerable saving in 
hospital days since six weeks of hospitalization were not un- 
common when graduated and measured diets were employed. 
The freedom from symptoms, the rapid return of strength, and 
ability to eat, the absence of irritability concerning too little 
and too monotonous diet are important factors in shortening 
a convalescent period and expediting return to work. Regard- 
less of whether or not the mortality rate has been lowered 
there is little doubt that convalescence has been more rapid 
and pleasant under liberal feeding. Nothing can be said about 
ultimate results but it may be anticipated that they will ap- 
proximate those obtained by other “smooth diets.” 

While the Meulengracht regimen has been advocated for 
the. treatment of hematemesis and melena from a variety of 
sources, the writers are not especially sanguine over the results 
obtained in some groups of cases. For example, no great 
benefit followed its use in the posthemorrhagic phase of cir- 
rhosis of the liver, although the diet has been administered 
soon after rupture of an esophageal varix. We have followed 
the blood counts in a small series of cases of inoperable car- 
cinoma of the stomach and bowel and failed to see any im- 
provement in this direction from the Meulengracht regimen. 

It would appear that greater liberality in the diet is per- 
missible in the management of bleeding peptic ulcer. There 
is suggestive evidence that liberality is -associated with de- 
creased mortality and shorter hospitalization. It should be 
emphasized again that the Meulengracht program consists in 
the quantitatively unlimited administration of qualitatively 
selected foods, rather than in a graduated measured diet. 
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This is supplemented by tlie administration of substances 
capable of assisting blood regeneration, especially iron com- 
pounds. Since serial gastric analyses in our cases showed con- 
siderable amounts of unneutralized acid present it seems ad- 
visable to employ antacids regularly although they are not 
necessary for symptomatic relief. The emplo3nnent of anti- 
spasmodics, such as belladonna, has widespread popularity al- 
though their real value is unknown. 
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THE TREATMENT OF CHRONIC DYSPEPSIA 

Chronic dyspepsia is a layman’s diagnosis. The term 
does not stand for any clinical entity. Yet there are many 
people whose stomachs give them more or less care throughout 
life. They cannot eat freely of various ordinary foods that 
other people eat, they may be distressed by fruits and fruit 
juices, they must avoid highly flavored food and spices, they 
cannot take candy and sweets, they may need to shun tea and 
coffee, and cocktails are taboo. Otherwise they risk distress, 
and dependence on the sodium bicarbonate bottle or other 
remedies for several days or weeks. 

For most of the time these patients get along well enough 
if they are abstemious and careful. At least, they may have 
periods when they feel digestively well, and can indulge in for- 
bidden foods and drinks. Yet the immunity from symptoms 
does not last, and from time to time, either as the result of 
indulgence, or for nervous reasons, or without any known 
reason, they have exacerbations, during which it is necessary 
for them to restrict the diet to the blandest types of food. 
These are the chronic dyspeptics. 

To the physician a histor)'^ like the above suggests a search 
for an assignable cause, such as gastritis, gastric atony, peptic 
ulcer, cholecystitis, colitis, chronic or recurring appendicitis, 
disease of Uie pelvic organs. As not infrequently the attack 
is accompanied by a state of nervousness, he may be satisfied 
that this is tlie cause. Or he may suspect an allergic reaction 
Many of the patients come in one or other of the above cate- 
gories; but, while the possibility of such a diagnosis must 
alwp-s be kept in mind, there are many for whose symptoms 
no definite cause is discovered. They complain of discomfort 
or pam in the stomach region, coming on soon after meals or 
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late in the internieal period, or of irregular bowels, or of gas. 
Some feel better if they eat, others if they do not eat. Rarely 
do they have nausea or vomiting, but they may regurgitate 
acid into the throat. They all believe that they have “acid 
stomach.” 

treatment 

The differential diagnosis is not included in this talk, so 
we proceed to treatment. The primary considerations in treat- 
ment are diet, care of the bowels, and medicines to alleviate. 

Diets. — In regard to these, prejudice and tradition are 
often the guides, rather than the knowledge that has been 
given us by experts. One physician irritates the stomach by 
a roughage diet ordered because of the bowels, another specifies 
a supposedly bland diet because of the stomach, while insisting 
on apricots, prunes and other cooked fruits. Some exclude the 
citrous fruits, or all fruits, or the starches, or milk, or eggs, or 
meats, without, to others, any obvious reason. 

Most entertaining of all, perhaps, were it not tragic, is the 
order to exclude red or dark meat. Beef, the beef of old 
England, has been a mainstay of the healthy and aggressive 
races for centuries. Why then must all those who desire health 
nowadays be forbidden beef? The red meats are charged with 
containing a greater amount of extractive, chiefly creatine, the 
nucleins, and the xanthine bases which favor the production 
of uric acid. Yet over thirty years ago Offer and Rosenquist 
demonstrated that the purine content of light and dark meal 
was practically the same, and that there were greater differ- 
ences in the percentages of nuclein and purine in pieces of 
meat taken from different parts of the same animal than were 
found on an average between chicken and beef. Beef, lamb, 
chicken, turkey and veal are about equal producers of extrac- 
tive. The flesh of fish produces only half or two thirds as much. 
These findings have been corroborated by Hall, Hutchinson, 
Gaultier, Strauss and other food chemists. The only signifi- 
cant differences between light and dark meat are in the amount.'- 
of blood and connective tissue present. The latter relates to 
toughness and not to food value, and is partly di.spciled by 
adequate cooking. 

How Must the Diet Be Manaf^cd ^ — In all conditions that 
suggest local hyperirritabilit}' I favor a diet that is bland, that 
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is, of comparatively smooth and soft character and free from 
obvious roughage. Complete blandness, if attainable, is not 
desirable for any great length of time. Likewise, a one-sided 
diet, or one inadequate in amount, must not be continued too 
long, therefore, as soon as possible, the diet should be made 
to include ample quantities of the various classes of foods. 
Till the patient can take tliese with apparent impunity he may 
be considered only temporarily improved. 

It is not necessary to have an individual diet for every 
namable condition, for the diet that is suitable for one con- 
dition of hyperirritability is suitable for others. Even such a 
specific diet as that for ulcer is sometimes good for other hyper- 
irritable conditions than ulcer. In some instances, there may 
be good reasons for the exclusion for a time of all flesh, or of 
eggs, or of milk, or of fruit. But these are good foods and 
should be returned to the diet as soon as feasible. 

If the physician has 3 or 4 graded diets he may begin with 
the lowest during an acute exacerbation, or with number 2,3, 
etc., according to the severity of the symptoms. I therefore 
suggest several basal diets, of which 1 and 2 are for bed pa- 
tients with severe exacerbations, 4 and 5 for ambulatory or 
office patients, and 3 for either. 

Diet 1 . — Peptonized milk, 3 ounces every hour, the amount 
to be increased as soon as the stomach is tolerant. Or one 
may use albumin or barley water. This is the early stage of 
an ulcer diet. 


Diet 2.— Peptonized or raw milk, with the addition of 1 
or 2 eggs to the quart, 4 to 6 ounces every hour, with the sub- 
stitution once or twice a day of orange juice, orange or lemon 
albumin water, milk toast, tea and toast, junket or custard 
This is a later stage of ulcer diet. 


Diet 3. Cream of wheat or strained oatmeal gruel White 
bread, toast, zrvdeback or plain crackers, with butter. Milk 
Milk wast. Eggs, soft boiled, soft poached or raw. A small 
helping of strained puree or cream soup of green peas, green 
bc.ans. corn, celert- or potatoes. Beef tea or bouillon. Baked 
liotato uaih butter. Custard, farina, cornstarch, plain rict 
pudding, .luntet vanilla ice cream. Cocoa, tveak lea lem™ 
-ide, orange or lemon albumin trater, beef juice. One’glass of 
orange, gmpebni, or tomato juice each day. whichever^ Lsl 
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borne by the stomach. Salt as desired, but within reason, and 
no pepper or other condiment. 

Diet 4 . — One might call this the “hyperacidity diet,” a 
suitable beginning one for many office patients. At first it may 
be wise to strain all vegetables except the starchy ones. 

Farina, cream of wheat, hominy, boiled or puffed rice and 
corn or rice flakes. White bread, toast, zwieback, bread rolls, 
plain soda crackers. Butter, cream, milk, peanut butter. 
Sugar, just enough for flavoring purposes. Eggs, soft boiled, 
soft poached or raw. Strained puree or cream soups of peas, 
beans, lentils, corn, celery, potatoes, avoiding greasiness and 
pepper. Fresh fish, lamb chop, roast lamb, beef steak, tender 
roast beef, chicken, turkey, squab, brain, sweetbread, calf’s 
liver, rejecting fat and gristle. Potatoes (baked, boiled or 
creamed), spaghetti or macaroni (plain or creamed), rice, 
noodles, peas, lima beans, string beans if tender and not 
stringy, carrots, squash, tender beets, Swiss chard, beet tops. 
Custard, cornstarch, blanc mange, rice pudding, tapioca, sago, 
junket, other milk and cereal desserts without much sweetness, 
vanilla ice cream, plain cake. Orange, grapefruit or tomato 
juice, strained apple sauce. Cocoa, weak tea, milk, vichy, 
lemonade, orangeade. Salt as desired. 

Diet 5 . — ^This is a diet that may be continued indefinitely. 
As it is very comprehensive the physician should cross off some 
things that cannot yet be allowed. It includes : 

Any cereal, except those with added bran. 

White bread, whole wheat bread if made of^fine flour, toast, 
zwieback, bread rolls, plain soda crackers, light corn bread. 

Butter, peanut butter, cream, milk. Sugar, just enough for 
flavoring. 

Eggs soft boiled, soft poached, scrambled, raw or in the 
form of a light omelet. 

Puree or cream soups of peas, beans, lentils, corn, celery, 
potatoes, asparagus, spinach. Clear soups, broth or bouillon. 
Oyster stew. 

Fresh fish, lamb chop, roast lamb, beef steak, tender roast 
beef, veal, duck, chicken, turkey, squab, brain, sweetbread, 
kidney, liver, stewed oysters or clams. Have all meat free 
from fat or gristle and cooked by roasting, boiling or broiling. 
A small helping of lean bacon may be allowed as flavoring. 
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Potatoes (baked, boiled, mashed or creamed), plain or 
creamed spaghetti or macaroni, rice, noodles, peas, lima beans, 
tender string beans, plain baked beans, carrots, squash, tender 
beets, spinach, Swiss chard, beet tops, asparagus, stewed 
celerj", stewed tomatoes (and, perhaps, parsnips, artichoke, 
corn, fresh mushrooms, sweet potato, eggplant). 

Lettuce or endive with peeled raw tomato, and lemon juice, 
oil and salt. 

Custard, farina, cornstarch, blanc mange, rice pudding, 
tapioca, sago, junket, other milk and cereal desserts without 
much sweetness, ice cream, plain cake, honey, cottage or 
cream cheese (perhaps American or Swiss cheese). 

Cooked or canned fruits except berries — such as apple, 
pear, peach, prune, banana baked in the skin. Orange, grape- 
fruit, tomato, or other fruit juice. Raw apple, pear, peach, 
orange, grapefruit, very ripe banana, melon. (Skins of fruit 
and orange fiber should not be swallowed in the first stages of 
this diet.) 

Cocoa, weak tea or coffee with sugar and milk or cream, 
Kaffee Hag, Sanka, Postum, milk, vichy, lemonade, orange- 
ade. Salt as desired. 

Avoid particularly: excess of salt, pepper, mustard and 
similar condiments. Highly flavored foods and those that are 


fried, acid, spicy, salty or very sweet. Rich cream, bran, figs, 
pineapple, berries. Pickles, olives, radishes, raw onions, cu- 
cumber, nuts. Coarse breads and crackers such as graham or 
bran. Tongue, corned beef, spiced or dried beef, goose, pork, 
sausage, ham. Crab, lobster, mackerel, caviar, anchovies, 
canned or salt fish. Coarse, stringy or highly flavored vege- 
tables, such as turnips, broccoli, kohlrabi, cabbage, Brussels 
sprouts, cauliflower, oyster-plant, onions. Pastry,’ pie, rich 
cake, hot bread or biscuits, griddle cakes. Strong coffee, al- 
coholic drinks, gingerale, soda water, soured 0° fermented 
milks such as buttermilk, zoolak and acidophilus milk. 

It may be desirable to exclude for a time meat and 
because of intestinal putrefaction, sugar and the more starSy 
vegetables on account of 'fermentation, fruit juices or fruit be- 
cause of irnmtion. milk because of an idios^crasy against it 
or some spcaal foods because of an allergic reaction, “if com- 
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fort^ is not obtained, all nonstarchy vegetables should be 
strained, or a lower diet adopted. 

As we are dealing only with the nonspecific cases of dys- 
pepsia, this talk does not include the special diets for ulcer, 
cholecystitis, etc. 

The Bowels. — Whatever else is done, these must be regu- 
lated. If the stomach or colon is hyperirritable one cannot 
utilize fruits and coarse vegetables. In this case, perhaps one 
of the many available bulk-producing and softening remedies 
will suffice, such as mineral oil, agar, bassorin or hulled psyl- 
lium. But sometimes these are not acceptable to the stomach 
or are unsuccessful in producing a proper stool. Thus it may 
be necessary for a time to employ magnesia, milk of mag- 
nesia, aloin, cascara, senna, rhubarb or phenolphthalein. The 
drastic cathartics, being irritant to both stomach and bowels, 
are not used. 

Magnesia may be included with other antacids in a powder. 
Milk of magnesia taken at bedtime, in amounts small enough 
to avoid liquid stools, serves also as a bedtime antacid. 
Phenolphthalein is prone to keep the movements loose, hence 
the dose must be kept low. Not infrequently it has been found 
to produce a disagreeable rash. For continued use in the ob- 
stinately constipated, where colonic hyperirritability does not 
predominate, aloin, cascara, senna and rhubarb have proved 
of great value. 

Many of the patients can regulate the bowels by taking a 
laxative two or three times a week; but, as a rule, better ulti- 
mate results are obtained by giving the drug every day, no 
matter how small the amount required. When the patients are 
able to eat fruits and vegetables in adequate quantities they 
may not need a laxative further, or may get along with a dose 
occasionally, perhaps once a week. 

Alleviating’ Remedies. — The chief of these are the so- 
called antacids. Of long use are sodium bicarbonate, calcium 
carbonate, magnesium oxide (light and heavy) and magnesium 
carbonate. 

In neutralizing power 1 Gm. of magnesium oxide is equiva- 
lent to 2.5 of magnesium carbonate, 3 of calcium carbonate, 

4 of sodium bicarbonate and 21 cc. of milk of magnesia. The.-c 
amounts will neutralize 18 cc. of diluted hydrochloric acid, or 
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600 cc of gastric contents containing 0.3 per cent of hydro- 
chloric acid. Thus tliese remedies would seem to be very 
potent as antacids. But their relative values as alleviating 
remedies are not to be measured solely by their power to neu- 
tralize acids. They have other actions that are important. _ 

In any event they are only symptomatic remedies of brief 
action, and the time for their administration is when the dis- 
tress appears, or, if it recurs at a regular time each day, just 
before that time. If given at the wrong time, as after meals 
when the discomfort comes an hour or two before meals, the 
remedy is futile or harmful. As a rule alkalis should not be 
given in large quantities immediately after meals, for they 
destroy all pepsin and stop digestion. Following this stage, 
when the stomach recovers and renews its secretion of gastric 
juice, it sometimes responds by a decided hypersecretion to 
the need to digest the food that it contains. At times, how- 
ever, a small dose after meals, especially with the addition of 
a carminative, will cause the expulsion of gas and promote the 
aftermeal comfort. 

In most patients the distress is associated with the empty 
time of the stomach, or what would normally be the empty 
time, i. e., late in the intermeal period. The food has disap- 
peared, but there is plenty of free acid in the stomach, and 
relief is obtained by an antacid or by simple food such as milk, 
taken at the time. 


But in some there is pylorospasm with epigastric disten- 
tion, from which relief is sought by loosening the clothing. 
This may be accompanied by the same empty gone feeling late 
after the meal, and some of these patients have even obtained 
relief by taking food, just as in the acid stomach truly empty 
of food. But on passing a stomach tube in these patients at 
5 o’clock or thereabouts, even after they have obtained relief 
from milk or other food, we have found much of the luncheon 
still present, usudly very acid, fermenting, and 
chunks of unmasticated food. The stomach tube has revealed 
the diagnosis. Such a condition is overcome by better care in 
inastication. less hurried eating and a better arrangement of 
the menu with perhaps late afternoon lavage for a few days 
or^ amacd medication administered late in the intermral 
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In spite of sundry objections to its use, recently brought 
forward, sodium bicarbonate continues to be the antacid of 
choice of a large number of physicians, who, however, fre- 
quently add magnesia and chalk as supplements to it. The 
reasons for its apparent superiority are: (1) it is the phys- 
iologic alkali of the body; (2) it is the only one of these an- 
tacids that is soluble, and in dilute solution it is soothing to 
irritated mucous membranes; (3) in the presence of acid it 
gives off the carminative and soothing carbon dioxide, and 
leaves a weak and nonirritant solution of sodium chloride; (4) 
it has a special power to relax the pylorus and possibly also 
the cardia (Spencer, Rehfuss et al., Cannon); (5) it stimu- 
lates the motor function of the stomach; (6) being in solution 
it may help to dissolve mucus. It shoidd never be given con- 
tinuously in large enough quantities to render the urine per- 
sistently alkaline. Magnesia and magnesium carbonate are 
insoluble, but in the stomach form magnesium chloride. If 
given directly after meals, this checks the salivary digestion 
that normally continues for half an hour after meals (Hawk). 
Calcium carbonate is insoluble, and in the stomach forms the 
very irritating calcium chloride. The magnesium salts and 
calcium carbonate are not systemic alkalinizers. 

Antacid Substitutes. — Owing to the possibility of systemic 
overalkalinization by sodium bicarbonate, remedies have been 
introduced that purport to reduce the acidity of the gastric 
contents without alkalinizing systemically. Such are the di- 
basic and tribasic phosphates of calcium, the dibasic and tri- 
basic phosphates of magnesium, colloidal aluminum hydroxide, 
aluminum silicate and magnesium trisilicate. Any of these 
may be employed in the same dosage as sodium bicarbonate. 

Bismuth salts are not antacids, but they coat the membrane 
of the stomach and act as local protectives and demulcents. 

Carminatives. — Though spices in the food are prone to en- 
hance the symptoms, a mild carminative at the proper time 
may lessen them. This is especially true if it is given with an 
antacid. Aromatic spirit of ammonia or spirit of peppermint 
may be employed, with the addition of sodium bicarbonate, 
or oil of peppermint or cinnamon as an addition to antacid 
powders. A favorite carminative of the author is: 'tl Tinct. 
lavand. comp., Spt. ammon. aromat., Spt. chloroformi, aa 30 
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cc. (1 ounce). M. et Sig. One teaspoonful in hot ^Yater, for 
gas (with or wiUiout tlie addition of sodium bicarbonate). 

Atropine and belladonna have been much prescribed on the 
theory that they lessen pyloric spasm and the acid secretion of 
the stomach. But in the small doses permissible for adminis- 
tration to humans tliey do neither of these tilings. Very large 
h^'podermic doses, enough to dry the throat, dilate tlie pupils, 
quicken the heat rate and affect the brain, may have an effect. 
But tliis effect is neither to relax the pylorus nor to lower the 
relative acidity. On the contrary, they tend to increase the 
degree of acidity by lessening tlie mucus and fluid of tlie gastric 
juice without lessening the total amount of acid secreted. (See 
author’s article, “The Value of Atropine and Belladonna in 
Stomach Disorders,” Jour. Amer. Med. Assoc., Jan. 11, 1936.) 

Illustrative Prescriptions. — 1. Sodium bicarbonate, or 
one of the nonalkalinizing antacids, 2 Gm. (30 grains), with a 
full glass of water on arising and at 11, 5 and bedtime (or 
whatever times may be selected) . 

2. A long-time, slightly laxative favorite is: B Magnes. 
oxidi, Calcii carbonat., Sodii bicarb., aa 15 Gm. (% ounce), 
01. menth. pip. 0.7 cc. (10 minims). M. et Sig. Half a level 
teaspoonful on arising, etc., as above. The proportions of 
these ingredients may be changed according to need. 

3. Bismuth subcarbonate or subnitrate, 1.3 Gm. (20 
grains), wth water, after the morning and evening meals, or 
shortly before the meal. 

4. B Bismuthi subcarb., Sodii bicarb., Magnes. oxidi, aa 
15 Gm. (Vo ounce), 01. menth. pip. 0.7 cc. (10 minims). 
M. et ft. chart, no. xx. Sig. One wdth water at 10, 4 and 9 
(or whatever times are adjudged best). Magnesium oxide is 
a hglit fluffy powder, so many prefer the heavy oxide (ma«^- 
ncsii oxidum ponderosum), which is more dense, though it acts 
more slowly as a neutralizer. 


J' 12 Gm. (3 drachms), Fluidea. cascarae 

S cc. (. drachms). Mist, tlrei comp,, N, F., q. s. ad 120 cc 

(b ounces) M ct Sig. .'1 dessertspoonful rrith a glass o 

«mer one hour before luncheon and dinner and at bedtime 
For many ye^ars me have prescribed this mixture with var2g 
amounts „t ,he ingredients, and have frequently seen a graSial 
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lessening of its need till it was dispensed with altogether or 
taken only occasionally. 

6. For laxatives, instead of the preceding, a pill of extract 
of cascara 0.3 Gm. (5 grains) or of aloin 0.012 Gm. (% grain), 
or the aromatic fluidextract of cascara or the fluidextract of 
senna 4 cc. (1 drachm), may be given every night or occa- 
sionally. Or the remedies may be combined, as in I? Fluidext. 
sennae, Fluidext. cascarae aromat., Syr. rhei aromat., aa 30 cc. 
(1 ounce). M. et Sig. Half to 1 teaspoonful at bedtime. 
Senna is a good and successful home remedy, a few of the 
leaves being chewed at bedtime, or 2 ounces made into a pint 
of infusion, and a tablespoonful or 2 taken as the dose, with 
or without the addition of sodium bicarbonate. The mixtures 
of figs, prunes, dates, etc., with senna add nothing except a 
little harsh roughage to the senna action and are scarcely to 
be recommended. 

Achlorhydria. — This not uncommon condition may be 
associated with gastric distress. It requires different treatment 
from that for hyperacidity. As the swallowed food is not 
diluted as usual by gastric juice, the contents are small in 
volume. Starch digestion is unusually prolonged. The stomach 
empties its contents very rapidly into the intestines, wth re- 
sultant hungry or empty feeling two or three hours after meals. 
The swallowed bacteria are not destroyed as they are in nor- 
mally or highly acid contents. Protein foods are more likely 
to putrefy in the intestines. The bowels may be overstimulated. 

The swalloTOng of germs should be lessened by extra care 
of the teeth and mouth and by avoiding raw foods that cannot 
be peeled or properly cleansed, such as berries, celery and 
lettuce. But the raw foods, butter, cheese, milk and butter- 
milk may be permitted. The milk may properly be pas- 
teurized. Fine disintegration of the food, by mastication or 
otherwise, is necessary. 

Diluted hydrochloric acid may do these patients much good. 
But, owang to the sensitiveness of the throat, it cannot be ad- 
ministered in a strength to correspond wth that of the gastric 
juice or high enough to activate pepsin or to have an antiseptic 
value, therefore it is not true replacement treatment. Yet it 
dilutes the gastric contents, and frequently appears to check 
flatulency and diarrhea and to promote comfort. The strong- 
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est acid that can be borne by the throat is given. For most 
people this is 4 cc. (1 drachm) of diluted hydrochloric acid in 
a glass of water, but some can swallow double this strength. 
It should be taken through a glass tube or straw to protect the 
teeth, and during or at tlie end of a meal. The solids, glutamic 
acid hydrochloride and acidulin, of either of which I capsule 
gives the acidity of 0.7 cc. (10 minims) of diluted hydrochloric 
acid, may be employed, but I have not found them satisfactory. 
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Laboratories, Department of Health, New York 
City 


SULFANILAMIDE IN THE TREATMENT OF ACUTE INFEC- 
TIONS OF THE CENTRAL NERVOUS SYSTEM 

The story of sulfanilamide has been so thoroughly covered 
in numerous articles that it would be a waste of time to refer 
to the history of its development or to the details of its chemical 
composition. In this short paper, we shall confine ourselves 
mainly to the experience of the meningitis division of the health 
department. 

At present, little is known in regard to the value of sul- 
fanilamide in virus infections of the central nervous system. 

A certain amount of experimental work has been done which 
would indicate that it is of no value in poliomyelitis and in the 
St. Louis type of encephalitis. RosenthaP has shown that 
prontosil possesses protective action in mice against the in- 
fection with the virus of lymphocytic choriomeningitis. It 
would be difficult to evaluate this clinically, since most of these 
patients recover promptly without any specific treatment. 
Holden in a preliminary experiment could find no evidence of 
any protection in rabbits treated with prontosil after infection 
with rather large doses of a neurotropic herpetic-like virus. 

We have used sulfanilamide mainly in various types of 
meningitis. The results obtained clinically did not necessarily 
parallel the experimental work. For instance, in infections in 
animals, sulfanilamide seemed about as effective against the 
pneumococcus as against the hemolytic streptococcus or the 
meningococcus. In man, however, sulfanilamide is far less 
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effective in pneumococcic than in hemolytic streptococcic men- 
ingiPs. Likewise, Povitzkjr^ has shown that experimentally a 
combination of prontosil and specific serum protects quite 
effectively mice infected with fatal doses of the influenza 
bacilli. Using the same treatment in meningitis due to Bacillus 
influenzae, the results have been disappointing. 

It should be noted that Branham and RosenthaP have 
demonstrated that a combination of specific serum and sulfan- 
ilamide was more effective than either agent alone in experi- 
mental infections with the meningococcus and the pneumo- 
coccus. 

Sulfanilamide and its various derivatives have been used 
too short a time to admit of definite conclusions in regard to 
; the optimum dosage and the best methods of administration. 
The preparations that we have used are prontosil intramus- 
cularly, prontylin orally and at times an 0.8 per cent solution 
of prontylin crystals intraspinally. It is our impression that 
it is not necessary to use the large doses advocated by certain 
workers. As a rule we have given 5 cc. or less of the prontosil 
every four hours to younger children and 10 cc. every four 
hours to older children and adults. In addition, from 5 to IS 
grains of prontylin have been given every six hours. We have 
felt that the use of the combination was preferable to either 
agent alone. With evidence of definite clinical improvement, 
the prontosil was usually discontinued but the prontylin was 
continued for a variable period. 

We do not feel sure at present that there is any advantage 
in administering the sulfanilamide intraspinally. Indeed most 
of our recovered cases were not treated in this manner. Mar- 
shall, Emerson et al.* have shown that there is a high concen- 
tration of sulfanilamide in the spinal fluid following oral ad- 
ministration. However, the 0.8 per cent sulfanilamide solution 
is nonirritating to the meninges and can do no harm. There 
may also be an advantage from a mechanical point of view in 
replacing a certain amount of the spinal fluid withdrawn. It 
has been stated by ourselves and others that prontosil should 
not be used either intravenously or intraspinally. There is no 
reason for the use of prontosil intravenously. Recently we 
have had reports of favorable results follo^Ung the use of pron- 
tosil intraspinally. We have tried it ourselves in a few in- 
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fSn:e,'\y^a« conti„„e to investi. 

gate this manner of using prontosiL ^ _ 

^ There has been considerable discussion m regard 

. nf .ulfSmide We have not observed such effects 

toxicity of sulfaniiamicie. 

^„S’p“a y rtntdS; ::Siv:to ans as to any o.fiet 
chemical. As a result ot hypersensitivity fairly severe reac- 
io™ may occasionally occur, particularly agranulocytosis or 
hemlyUc anemia. The milder reactions a« rather c'.mmon 
and do not contraindicate the continuation of the drug^ 
Dy'tpnea which is due to acidosis can usually be prevented by 
the administration of alkalis. If the patient already has 
marked anemia or cyanosis or impairment of renal functions 
the drug should be used r\dth caution.^ It is necessary to make 
repeated blood counts during the period of treatment. 

We have used sulfanilamide in 23 cases that we have 
grouped as miscellaneous. In 3 instances, the patients pre- 
sented a classical clinical picture of meningococcemia Md 
they recovered promptly following the use of sulfanilamide 
although the blood cultures were negative. A fourth case with 
clinical evidence of meningococcemia and meningitis recovered 
with the use of this chemical, but later developed hydroceph- 
alus and pneumonia and died. One patient recovered from 
liemolytic streptococcic septicemia. Another patient had a 
meningitis following scarlet fever and mastoiditis, which was 
operated. Gram-positive organisms were found in the smear, 
but the culture was negative. This patient recovered with tire 
use of sulfanilamide and convalescent scarlet fever serum. 
In 1 instance, the patient had a mastoiditis and brain ab- 
scess due to the hemolytic streptococcus. Recovery followed 
the operation and the use of sulfanilamide. In 6 cases of 
nieningilis where there was some question about the causative 
ovganism. recover^’ took place. The other cases do not war- 
rant discussion with one exception, which was a brain abscess 
due to the influenza bacillus. This patient died. 

There were three patients rwth meningitis with mixed in- 
fections. One of these had multiple brain abscesses as well 
Tlrese three cases ended fatallv. 



1422 J. B. NEAL, E. APPELBAUII, H. W. JACKSON 

Three patients with staphylococcic meningitis were treated. 
One patient, a baby twenty-four days old, recovered. 

Ten patients with meningitis due to Bacillus influenzae re- 
ceived sulfanilamide in conjunction with the specific serum. 
There was only one recovery. 

One patient developed meningitis due to the Friedlander 
bacillus eighteen days after the administration of spinal anes- 
thesia for a bladder operation. It seemed to us unlikely that 
the spinal anesthesia was a factor. This patient was treated 
with sulfanilamide and also with phage. He improved for a 
time but eventually died of a spinal epidural abscess. 

Three cases of meningitis due to a nonhemolytic streptococ- 
cus, two of which were definitely Streptococcus viridans, re- 
ceived sulfanilamide. One of these, definitely of the viridans 
variety, recovered. 

Our results with sulfanilamide and specific serum in men- 
ingococcic meningitis to date have not been favorable statis- 
tically. The number of cases, 18, has been too small, however, 
to make statistics of much value. Of these 18 cases, 13 have 
recovered. One of these received sulfanilamide only. In the 
S fatal cases, there were certain extenuating circumstances. 
In one instance, the patient was only six weeks old. It is 
well known that meningitis is highly fatal in young infants. 
In another instance, the treatment was delayed for more than 
two weeks. 

The case fatality in this group is much higher than our 
average. We have learned from experience, however, that a 
large series of cases must be considered for significant statis- 
tical results. 

It has been our clinical impression, however, that in some 
instances where the patient has been critically ill, the recovery 
has been more rapid with the combination of sulfanilamide and 
serum than we should have expected with serum alone. At 
present it is our opinion that sulfanilamide may very well re- 
place the use of serum intravenously in cases of meningococ- 
cemia with or without a meningitis. Schwentker, Gelrnan and 
Long® and others have reported excellent results using sul- 
fanilamide but only with small groups of cases. 

We have used sulfanilamide in 25 cases of pneumococcic 
meningitis. Only 4 of these patients recovered. These were 
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caused by types 31, 29, 4 and 13, respectively No serum 
was available. In 2 instances, tire meningitis developed ivithin 
forty-eight hours after an operation, in tlie 1 case a tonsillec- 
tomy and exenteration of the right ethmoid and m the other, 
submucous and turbinate resections. It is probable that in 
these cases, the primary foci were adequately drained. In the 
third instance, the meningitis followed a bilateral otitis media. 

A bilateral mastoidectomy was performed before the menin- 
gitis had developed. In the fourth, the focus was not definitely 
located although the presence of an ethmoiditis was suspected. 
Previously we had had a case fatality of 100 per cent. 

Among the 21 fatal cases, there was a great variety of 
types of pneumococci with a slight preponderance of types 1 
and 3. hlost of these cases were associated with upper res- 
piratory, sinus or otitic infection, or pneumonia. It is quite 
likely that in many instances an upper respiratory infection 
was associated with an undiagnosed sinusitis. In most of the 
cases it was impossible to diagnose during life the focal infec- 
tion with sufficient definiteness to warrant an operation. It 
has seemed to us that the failure to remove the focus of infec- 
tion may have been an important factor in the unfavorable 
results. 

The most striking results by far have been obtained in the 
treatment of hemolytic streptococcic meningitis. During a 
period of more than twenty-six years, we had seen 274 cases 
of various kinds of streptococcic meningitis, most of which 
were of the hemolytic type. There were only 15 recoveries, 9 
of which were definitely of the hemolytic variety. In a teiith 
recovery, there was a mixed infection of the hemolytic strep- 
tococcus and the meningococcus. Three of these recoveries 
were in patients in whom the meningitis developed following 
scarlet fever. In two instances, the antiscarlatinal serum was 
used and in the third, large amounts of convalescent serum and 
a small amount of prontylin and prontosil. 

Since the beginning of 1937, we have treated 19 cases of 
hemolytic streptococcic meningitis, with 14 recoverip<; *pr.ri ■; 
deaths. The details of these cases are shown in the Tabula- 


It will be noted that of the 5 fatal ir 

VS03 in™ i^elve bov,: In 
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twenty-four hours in a third instance. In a fourth fatal case, 
the necropsy showed herniation of the cerebellum through the 
mastoid wound and thrombosis of the left lateral and trans- 
verse sinuses and of the left jugular vein. 

These results seem to us who have been working so long 
and so unsuccessfully with this form of meningitis, little less 
than astounding. The question is sometimes raised as to the 
possibility that the hemolytic streptococcus may recently have 
become more benign. Such a radical and sudden change seems 
to us most improbable. During the year 1936, we saw 20 
cases of this type, all of which died with the exception of the 
one following scarlet fever to which we have already referred. 

In dealing with all forms of bacterial meningitis, it is im- 
portant to identify the causative organism exactly. It has been 
our experience that far too little attention is paid to this in 
many laboratories. In several instances cases have been re- 
ported to us as due to a nonhemolytic streptococcus, but when 
the organisms were grown on proper culture media they proved 
to be of the hemolytic type. Certain strains will hemolyze only 
horse blood, and the media must not contain glucose. 

It is important in all forms of meningitis to drain ade- 
quately the subarachnoid space. In our experience the more 
radical methods of establishing drainage, such as laminectomy 
or trephining the cisterna magna, have no advantage over re- 
peated lumbar punctures or cisternal or ventricular punctures 
if block occurs. Indeed, establishing permanent drainage may 
be a disadvantage if serum or chemicals are to be used intra- 
spinally. Forced spinal or perivascular drainage has been used 
rather extensively during the past four or five years. We have 
had considerable experience with this method of treatment. 
As a result of our experience we do not recommend it. 

Whenever the meningitis is secondary to a focus of infec- 
tion it is important to eradicate this focus as completely and 
as promptly as possible. It cannot be too strongly emphasized 
that not infrequently a severe mastoiditis may fail to present 
clinical symptoms and occasionally even roentgenographic evi- 
dence of involvement. This is shown in the Tabulation. 0 
course, a patient will occasionally recover even if the focus in- 
fection is not removed. But as a rule it is too great a risk not 
to eradicate the primary’^ focus. 
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There can be little question that the development of sul- 
fanilamide is one of tire major achievements of modern therap- 
eutics. It cannot be too strongly emphasized that in prescrib- 
ing sulfanilamide, reliable products must be selected. The 
recent tragedy following tire use of sulfanilamide prepared in 
a toxic solvent is too well known to require further comment. 

Summary. — ^The value of sulfanilamide in virus infections 
is highly problematical. We have discussed briefly the dosage 
and mode of administration of this chemical in various bac- 
terial infections of the central nervous system. Sulfanilamide 
is of doubtful value in meningitis due to the staphylococcus, 
Bacillus influenzae and the nonhemolytic streptococcus. In 
pneumococcic meningitis this chemical is effective at times. 
In infections with the meningococcus we believe that sulfan- 
ilamide is of value in spite of our own statistics. The results in 
hemolytic streptococcic meningitis have been exceedingly 
gratifying. It is of the greatest importance to remove primary 
foci of infection. 

We rNTsh to thank the Winthrop Chemical Company for 
generously supplying us with prontosil, prontylin and prontylin 
crystals. 
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hyperpyrexia or sulfanilamide in the 

TREATMENT OF GONORRHEA IN WOMEN 

Sei^en years ago at the Beth Israel Hospital in New York, 
a woman with pelvic inflammation was referred from the 
gynecological service to the physical therapy department for 
treatment by means of electrically induced fever. The treat- 
ment was administered by the attending physical therapist, 
Dr. William Bierman. I was present as the representative of 
the gynecological service, to observe the effect of the treat- 
ment. The patient tolerated the treatment very well and her 
pelvic inflammation resolved with unusual rapidity. As other 
patients with pelvic infections (mostly gonorrheal) were 
treated in increasing number, I had the opportunity not only 
of conducting follow-up examinations on most of the treated 
patients, but also of collaborating with Dr. Bierman in per- 
fecting the technic of the treatment. 

The technic of fever treatment is important because upon 
it depends therapeutic effectiveness, as well as the safety of 
the patient. The highest systemic temperature which may be 
maintained with relative safety in human beings is 106.7° F. 
Tlie special technic which Dr. Bierman and I have developed 
for the treatment of gonorrhea in women, combines physically 
induced systemic fever with simultaneous additional heating 
nf th(> infected pelvic organs by means of high frequency cur- 
rents. This additional heating of the tissues in which the 
Ronocoed are lodged fto 109° or 110° F.) results in a more 
r.npid destruction of the gonococci. 

I'he greater effectiveness of the combined pelvic and sys- 
temic heating procedure as compared wth treatment by sys- 
temic fever alone, has been corroborated by other workers. 

14:9 



1430 


EDWAIID A. HOROWITZ 


For example, Dr. Frank Krusen and associates of the Mayo 
Clinic reported at the First International Conference on Fever 
Therapy, at New York City, March 31, 1937, on their experi- 
ences with our combined technic.^ A number of female pa- 
tients in whose secretions gonococci had persisted in spite of 
repeated treatments by systemic fever alone, promptly became 
negative after administration of the combined treatment. 
Pelvic inflammatory masses which had been resistant to sys- 
temic fever treatment, resolved after treatment by hyper- 
pyrexia combined with pelvic diathermy. We are certain that 
the number of fever treatments necessary to free our female 
patients of gonococci has been lessened by the simultaneous 
pelvic heating. Of 67 women whom Dr. Bierman and I treated 
for gonorrhea by means of six-hour sessions of hyperpyrexia 
combined for four hours with pelvic diathermy, 62 were freed 
of gonococci after an average of 2.4 treatments per patient.' 
Other workers who administered six-hour treatments by hyper- 
pyrexia alone, found it necessary to treat their patients an 
average of five or six times.^’ ^ 

Because of the additional pelvic heating, it is feasible to 
maintain the patient’s systemic temperature at 105.5° or 
106° F., instead of at 106.7° F. as required for treatments by 
systemic fever alone. The employment of fever temperatures 
1° F. lower than generally considered necessary for the treat- 
ment of gonococcal infection, definitely adds to the safety of 
the patient. 

For safe and effective pelvic heating, I have devised special 
vaginal electrodes molded from plaster casts of the vagina 
of living women.® These electrodes are available in four 
lengths, varying from 2% to 4% inches. For each patient an 
electrode of proper length should be chosen. The electrodes 
are of relatively large surface area and have no sharp edges, 
which if present might cause a local overheating of tissue. 
Each electrode has an insulated handle which is hollowed for 
the insertion of a thermometer, the bulb of which penetrate.^; 
into a cavity bored in the active metal portion of the electrode. 
The scale of the thermometer projecting from the vaginal elec- 
trode is observed every five minutes during treatment. The 
vaginal temperature is not permitted to exceed 110° F., which 
is well tolerated by the vaginal mucous membrane. 
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For tlie pelvic heating I have used various types of short 
and ultra-short wave apparatus'* as well as conventional diath- 
ermy. With conventional diathermy, a special arrangement 
of four dispersive electrodes is employed to prevent overheating 
of the subcutaneous tissue under the indifferent diatliermy 
electrodes.- The four dispersive electrodes are connected to 
one terminal of the diathermy apparatus and the vaginal elec- 
trode to the other terminal. 

The systemic temperature is most conveniently elevated by 
the application of ultra-short wave while the patient lies in a 
cabinet heated by electric lamps. When the systemic tempera- 
ture has reached 105.5° F., the pelvic heating is started. At 
the first treatment of a woman with gonorrhea who is otherwise 
in good physical condition, the systemic temperature is main- 
tained at 106° F. for twelve hours, during five and one-half 
hours of which the vaginal temperature is elevated between 
109° and 110° F. In 73 cases in which this technic was em- 
ployed, about two thirds were freed of gonococci after a single 
session. The average number of treatments in this group was 
1.4 per patient. 


Of 150 women vith gonorrhea, whose subsequent course I 
have been able to follow, 92 per cent were freed of gonococci 
following the fever treatments. The period of observation of 
these cases was sufficiently long (from three months to six 


>-ears) to make it likely that the disappearance of the gono- 
cocci has been permanent. In addition to frequent sinears 
especially postmenstrual, I have made extensive use in the 
follow-up of these patients during the past three and one-half 
years, of cultural examinations for gonococci. 

The treatment is uncomfortable but there is no pain Seda 
ti\-e.s ina\' be administered at intervals for restlessness In 
addition to an experienced nurse technician, the patient should 
b.- >va,cW „ a,. .™es by a physician who ha^ been ,faL 'd 


This treatment is indicated at anv staee of an,, u , • 
(ection in the otherwise healthy woman \bmit fi 
a patient was treated during mensSon a^S a “SO 

deuces „i sa)|iii,giii 5 the follotrin, day ‘*'™''’Ped evi- 

tivoided the treatment oi anv patient’ dtiri ' 
ntenstruaiion, ,„her than the case just referfed^to",!?' h-Is 
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been no instance of extension of the infection in any patient 
who has received fever therapy. 

In women with acute or subacute gonorrheal salpingitis or 
arthritis, pain usually disappears during the first treatment. 
Within a few days after adequate treatment, abnormal dis- 
charges have usually disappeared. Adnexal masses become 
painless and nontender, but usually do not disappear until five 
to ten days after treatment. Nine normal pregnancies and 
,ohe ectopic have occurred among the 60-odd salpingitis cases 
in this series from five months to five years after treatment. 
Third degree skin burns, none serious, occurred in 3 cases, 
and jaundice in 1 case. There was no fatality. 

The fever therapy of gonorrhea in women hy means of 
the technic which I have described, is a highly effective, al- 
though somewhat strenuous procedure, which should be ad- 
ministered only in hospitals under the care of experienced 
nursing and medical personnel. 

In May, 1937, Dees and Colston,’ and also Reuter,* re- 
ported on the successful treatment of patients with gonorrhea 
by means of sulfanilamide given by mouth. The possibility 
of eradicating gonorrhea by this cheap and simple method e.x- 
cited great interest and led to widespread and often uncon- 
trolled use of the drug. 

Not all of the reports on the sulfanilamide treatment of 
gonorrhea have been enthusiastic. In October, 1937, at a 
symposium at the New York Academy of Medicine, one urol- 
ogist reported 90 per cent of cures following the treatment, 
another 72 per cent, a third 29 per cent, and a fourth no cures 
at all. Conflicting judgments as to the value of the sulfanil- 
amide treatment are likewise to be found in the rapidly grow- 
ing literature. These differences of opinion may be caused by: 

1. Differences in the details of the sulfanilamide treatment 

— in daily dosage, distribution of doses, duration of 

administration. 

2. Differences in the type of patient, type of infection, con- 

trol of patients’ activities, fluid intake, etc. 

3. Differences in the duration of follow-up. and in the cri- 

teria of cure cmp]o 3 ^cd. 

It is true that some have prescribed smaller do.ses of sul- 
fanilamide than those recommended b\^ Colston, in order to 
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lessen the incidence of toxic reactions. However, even tliose 
who have employed sulfanilamide in identical dosage have no 
been equally successful in “curing” their patients of gonor- 
rhea It seems to me that differences in the duration of follow- 
up and in Uie criteria of cure have an important bearing upon 

the reported results. _ _ _ 

The finding of gram-negative biscuit-shaped intracellular 

diplococci in smears has usually been relied upon for the diag- 
nosis of gonorrhea. However, smears are often reported neg- 
ative in patients with chronic gonorrhea, especially in women, 
in whose secretions goiiococci may be demonstrated by cultural 
methods. Repeated culture examinations for gonococci should 
therefore supplement smear examinations in the follow-up of 
patients who have been treated for gonorrhea. This is espe- 
cially desirable when attempting to evaluate a new therapeutic 
method. 

It was recently pointed out by Jones,® that following sul- 
fanilamide treatment of gonorrhea, smears may become atyp- 
ical in appearance. According to the usual criteria, such 
smears are reported negative although gonococci persist in 
atypical form or distribution. However, the patient is still in- 
fectious and culture examinations are positive. It is therefore 
unfortunate that in some of the published reports on the sul- 
fanilamide treatment of gonorrhea, the disappearance of symp- 
toms and three negative smears have been considered proof 
of cure. 

Between i\Iay and October of 1937 I administered sul- 
fanilamide treatment to 12 women with gonorrhea whose sub- 
sequent course I was able to follow closely for periods varyin<^ 
from four to ten months. I venture to report so small a group 
of cases only because these patients have had a searching 
ollow-up including repeated cultures, in addition to gyneco- 
logical and smear examinations. 

Six of the 12 palimls received a daily dose of 60 grains 
of sulfamlam,de for penods varying from three to five Lks 
In the () other the «;rhpHiilia r»r Ar-. wecKS. 

f..I<to„'" evas car W on ro L t«ommended by 

drnc in fonr doses each tv 
Ihning .he f.rst tt 

-'’™ days;;o gSal'ratS; 
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and finally 20 grains a day for two weeks. This scheme of 
dosage is, of course, purely empirical. In the treatment of 
patients with streptococcal general infections, it is advised 
by Perrin Long^ that a concentration of 10 to 15 mg. of sulfan- 
ilarnide in each 100 cc. of the patient’s blood be maintained for 
optimal therapeutic effect. Periodic determinations of the 
blood sulfanilamide are made by means of Marshall’s^-’ i-* 
test, and the dosage regulated so as to maintain the desired 
concentration in the blood. For the successful treatment of 
gonococcal infections, however, the optimal blood concentra- 
tion of sulfanilamide has not yet been determined. 

Fluids were not forced because this might have hastened 
the elimination of the drug from the body. 

Repeated determinations were made of the blood sulfanil- 
amide of each patient while she was receiving the medication. 
To facilitate the determinations, I have adapted Dr. Marshall's 
second method'''’ to the determination of free sulfanilamide 
in 0.1 cc. of blood, which may easily be obtained from the 
fingertip. Since the quantity of blood used is one twentieth 
that required in the method as described by Dr. I\Iarshall. the 
quantity of each of the other reagents is reduced in propor- 
tion. The blood is conveniently taken from the finger into a 
Byrd diluting chamber,' ' previously used for obtaining samples 
for micro Folin-Wu determinations. One-tenth cc. of blood is 
drawn to the mark, then at once diluted with saponin solution 
drawn to the second mark (total volume 0.8 cc.). After mi.x- 
ing, the diluted and laked blood is drained into a test tube and 
0.2 cc. of toluenesulfonic acid solution added, with shaking. 
After five minutes the test tube is centrifuged. Most of the 
clear supernatant fluid is drarni into a Wright’s pipet. and 
0.4 cc. of it is transferred to a special comparison tube. This 
tube is the same in length but exactly half the volume of an 
ordinary Sahli hemoglobinometer tube, and graduated in the 
same way to 140. The 0.4 cc. of supernatant fluid reaches the 
40 mark. The sodium nitrite is added, 0.04 cc., the mixture 
shaken, and allowed to stand three minutes for the diazotiza- 
tion to be complete. Dimethyl-a naphthylamine solution. 0.2 
cc., is added, and the fluids mi.xed. The standard is prepared 
with 0.4 cc. of a solution of sulfanilamide containing toluene- 
sulfonic acid, treated like the blood filtrate. The colors are 
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compared by placing the tubes in an ordinary Sabli colorimeter 
the solution of stronger color being diluted to match the 

The microsulfanilaniide determination is not expected to 
be so accurate as the usual procedure using 2 cc. of venous 
blood. However, it enables us to make blood sulfamlarnide 
determinations with a frequency to which our patients might 
object, if venipuncture were required each time. The micro- 
method has also been valuable in determining the blood sul- 
fanilamide in cases of meningitis or puerperal sepsis, whose 
veins might need to be spared for blood transfusion, in women 
with difficult veins, and in children. 

Results -with Sulfanilamide. — In our patients with gon- 
orrhea, the blood sulfanilamide varied between 4^/2 and 11 
mg. per 100 cc., most of the values lying between 6 and 8 mg. 
per 100 cc. 

One patient with chronic gonorrhea vomited a great deal 
following institution of sulfanilamide treatment, became men- 
tally confused, and appeared very rnuch prostrated. Her blood 
sulfanilamide reached 11 mg. per 100 cc. It seemed advis- 
able to stop the drug on the fifth day. Gonococci persisted. 
A patient with subacute cervicitis, urethritis and proctitis re- 
ceived 60 grains each day for four weeks, her blood sulfanil- 
amide values varying between 6’/^ and 9 mg. She felt well 
throughout, but gonococci persisted. Two patients with acute 
salpingitis and one with acute periarthritis of the hand, each 
associated with cervical and urethral infection, had several 
negative smears and cultures after receiving sulfanilamide 
two and one-half and three weeks respectively. The salpingitis 
and periarthritis subsided and the patients appeared well 
However, within two weeks after the medication was stopped 
each patient again had positive gonococcal cultures, although 
the smears remained negative in 1 case and doubtful in tL 
other. ithout check-up by culture these cases might have 
been considered cured. A patient treated in the second and 
third months of pregnancy for gonococcal cervicitis and ure 
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Of the remaining 7 patients 3 entered the hospital with 
acute salpingitis and 1 with gonococcal arthritis while 3 were 
ambulatory cases with only lower- genital tract infections. All 
of these had persistently negative smears and cultures follow- 
ing treatment, the shortest follow-up period being four months. 
We seem, therefore, to have a bacteriologic cure in 7 of 12 
cases, or 58 per cent. 

Toxic Effects. — In addition to the patient with mental con- 
fusion and vomiting already referred to, other toxic effects of 
sulfanilamide were noted in these patients. Most of them be- 
came more or less deeply cyanotic. Spectroscopic examination 
of the blood of the cyanotic cases revealed the presence of met- 
hemoglobin in three. Sulfhemoglobinemia was not found in 
any case. One ambulatory patient developed fever reaching 
103%° F., which subsided to normal within a day and a half 
following discontinuance of the medication and the forcing of 
fluids. Another ambulatory patient developed a severe skin re- 
action characterized by a dermatological consultant as being of 
the erythema multiforme t5T3e. This was most marked on the 
face, nearly closing her eyes, and involved also the arms and 
legs. It had disappeared in six days after sulfanilamide was 
stopped. In 1 hospital case of salpingitis we noted a drop 
of hemoglobin from 80 to 65 per cent, with a corresponding 
drop in the red blood cells, and discontinued the medication. 

As recommended by Dr. Long we have given 10 grains of 
sodium bicarbonate with each dose of sulfanilamide to prevent 
development of acidosis from the drug. Hemoglobin deter- 
minations and white cell counts have been done two or three 
times a week to enable us to detect hemolytic anemia or gran- 
ulocytopenia, should they develop. 

My 2 patients with the highest blood sulfanilamide values 
(9 and 11 mg. per 100 cc.) w''ere not freed of gonococci. Ob- 
viously the blood sulfanilamide level is not the only factor 
which determines success or failure in the treatment of gon- 
orrhea. 

At the jMay, 1938, meeting of the --\merican Xcisserian 
IMedical Society, an attempt was made to evaluate the sul- 
fanilamide treatment. IVith doses similar to those received by 
my patients, the proportion of cures of gonorrhea reported 
from various clinics was approximately the same. For exam- 
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ole Dr. Pcn-in Long reported from the Johns Hopkins Hospital 
that of the cases followed after sulfanilamide treatment bj 
repeated smear and culture examinations, 65 per cent had re- 
mained free of gonococci. 

Not satisfied with the results of ambulatory treatment and 
the doses of sulfanilamide usually employed for the treatment 
of gonorrhea, Drs. Van Slyke, Thayer and Mahoney"' of the 
U. S. Public Health Service have for some time been^ hospi- 
talizing patients witli gonorrhea for intensive sulfanilamide 
therapy. Patients of average weight are given 20 grains of 
sulfanilamide every four hours, day and night, for the first 
four to six days. Small patients receive 15 grains every four 
hours. Fluids are limited to 1500 cc. or less. Sulfanilamide 
is never continued beyond the twelfth day. Patients tolerate 
the large doses better if kept in bed. A high percentage of 
cures has followed this intensive hospital treatment of gonor- 
rhea. Dr. Perrin Long reported at the May, 1938, Neisserian 
Society meeting that at the Johns Hopkins Hospital patients 
Mth gonorrhea were being admitted to the Urological Service 
for bed treatment mth large doses of sulfanilamide. Starting 
with 150 grains a day or more, sulfanilamide is given every 
four hours day and night just as in the treatment of patients 
witli severe streptococcal infections. 

It was suggested by Ballenger^^ and others that patients 
resistant to fever therapy or to sulfanilamide alone be treated 
by the simultaneous use of the two methods. Ballenger gave 
80 grains of sulfanilamide a day for two days, followed by a 
session of three or four hours of systemic fever at 103° or 
104" F. The dose of sulfanilamide was then reduced to 60 
giains a day and 2 similar additional fever sessions were 
given. Excellent results were reported in a small series of 
cases. The evaluation of this report is difficult because the 
authors do not mention the duration of their follow-up or the 
number of negative smears and cultures required as a criterion 
of cure. There is no mention of the likelihood of increased 
danger to the patient by the possible summation of harmful 
ef ects _ produced by sulfanilamide and by hyperp^rexH 
There IS no mention of examinations for metHemSobbem a' 
of deternimations of the oxj^gen content, oxygen capaHtv ’ 
saturation of tlie patient’s arterial bloTd ^ 


or 
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Peters and Van Slyke^^ quote Meakim’s statement that 
“the occurrence of oxygen want, particularly in association 
with fever, is a most dangerous condition in itself. . . Ac- 
cording to the same authors, Cobert found that the ordinary 
spectroscopic examination is uncertain when less than 25 per 
cent of the blood pigment is in the form of methemoglobin. 
The demonstration of methemoglobinemia is, therefore, evi- 
dence of a definite diminution of the oxygen carrying capacity 
of the patient’s blood. In a recent number of the Journal 
American Medical Association, Mull and Smith^® reported find- 
ing a sharp drop in the oxygen content, oxygen capacity and 
oxygen saturation of the blood of a patient cyanotic follow- 
ing sulfanilamide administration. The spectroscopic exam- 
ination of this patient’s blood had failed to show methemo- 
globin or sulf hemoglobin. 

Dr. Frank Hartman®" made a careful study of the brain 
lesions of patients and of experimental animals who had died 
following hyperpyrexia treatment. He was convinced that 
these lesions had been produced by anoxia. Factors produc- 
ing anoxia during fever therapy are alkalosis, accelerated 
blood flow, increased temperature of the blood, and increased 
demand for oxygen in the tissues. 

Alkalosis during fever therapy results from rapid breathing 
and blowing off of carbon dioxide. It is important because the 
slightly alkaline hemoglobin compound gives up its oxygen less 
readily to the tissues than normal oxyhemoglobin. The in- 
creased blood flow during fever has been shown®* to be fol- 
lowed by a lessening of the difference in oxygen saturation be- 
tween the blood of the femoral artery and vein, as a result of 
which the oxygen unsaturation of the tissues gradually in- 
creases. Increased temperature of the blood itself decreases 
oxygen saturation.®® The same increase in temperature also 
increases the basal metabolic rate 5.5 per cent for each degree 
Fahrenheit, giving a rate of plus 29 per cent with a tempera- 
ture of 104 ’ F.®'® Increased metabolism means a correspond- 
ing demand for oxygen in the tissues. 

In animal experiments, Hartman found that fever therapy 
causes a constant and severe anoxia as shown by the de- 
creased oxygen saturation of the arterial blood and low o.xygen 
content of the venous blood. 
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Before reading Hartman’s paper 1 had treated 3 patients 
with sulfanilamide followed by fever therapy and had been 
impressed by the marked cyanosis of these patients, and the 
more rapid pulse rate as compared with that observed in 
the same patients during previous or subsequent treatments 
without sulfanilamide. 

Elkins and Krusen of the Mayo Clinic'-^ treated 10 pa- 
tients with gonorrhea by the simultaneous administration of 
sulfanilamide and fever therapy. All of these patients had 
previously received sulfanilamide alone without success. One 
of the 10 patients had a convulsion while in the fever cabinet. 
.Another had so rapid a pulse that the fever sessions had to 
be terminated at the end of five hours. The number of hours 
of fever required to free the 10 patients of gonococci was no 
less than in cases previously treated by fever without sulfanil- 
amide. Elkins and Krusen quote H. W. Kendell, who has also 
tried the combined sulfanilamide and fever treatment. It ap- 
peared to Kendell that the combination was little more effec- 
tive in the treatment of gonorrhea than fever alone. 

It is possible that sulfanilamide contributed to the cerebral 
anoxia which caused the convulsion of the patient treated by 
Elkins and Krusen. The very rapid pulse of one of their pa- 
tients and the increase in pulse rate of each of my 3 cases 
treated by the combination of sulfanilamide and fever may 
likewise be attributed to the drug. I believe that if we add to 
the anoxia of fever therapy the additional danger of anoxia 
caused by sulfanilamide, we are exposing our patient to a 
double hazard. If the patient is also anemic or if she has been 
made anemic by the sulfanilamide, so much the worse. That is 
why I have entitled this paper Hyperpyrexia or Sulfanilamide 
instead of Hyperpyrexia and Sulfanilamide in the Treatment 
(if Gonorrhea in Women. 


Summary -During the past seven years a verv satisfac- 
tory techmc for the fever treatment of gonorrhea 'in women 
lias been developed at the Beth Israel Hospital. Prolonged 
pelvic heating by high frequency currents is combined wi h 
systemic hyperpyrexia induced by physical methor mu 
mtiori.ale of the treatment, indicatioiJ^ \,arious i 

mils and the therapeutic results have been discussed "" m itn 
c-,.., ,„„,e than go par cent were fried of g„„„ 
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cocci. With the technic employed in the last 73 cases, 2 out 
of 3 patients require only a single treatment. The treatment 
is uncomfortable, but painless. It is relatively safe if constant 
watchfulness is employed. 

Only twelve women with gonorrhea were treated with sul- 
fanilamide, but these were carefully controlled and followed. 
Blood sulfanilamide determinations were made with the hope 
of correlating the findings with clinical results. No such cor- 
relation was demonstrated. A microtechnic for the deter- 
mination of free sulfanilamide in the blood, using Marshall’s 
second method, is described. A bacteriologic cure was achieved 
with sulfanilamide in 7 of the 12 cases, or 58 per cent. Toxic 
effects included cyanosis (with methemoglobinemia in 3 cases) 
and the following in 1 case each — mental confusion and vom- 
iting, drug fever, acute hemolytic anemia (mild) and skin erup- 
tion. The necessity of prolonged follow-up with repeated cul- 
ture, as well as smear examination for determination of cure, 
was emphasized. Newer technics of intensive sulfanilamide 
treatment were described. 

The suggested combination of sulfanilamide with hyper- 
pyrexia is not advocated because of the possible summation 
in some cases of the harmful effects (in particular, anoxia) 
produced by the two measures. 
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SILICOSIS AND SILICOTUBERCULOSIS 


Silicosis, one of the pneumonoconioses, is a chronic form 
of pulmonary disease caused by the inhalation of silicious 
dusts, and is' characterized by both anatomical and physiolog- 
ical changes in the lung. The anatomical changes, consisting 
of fibrosis and nodulation along the bronchial tree in the be- 
ginning of the disease, frequently end, as the exposure to dust 
continues, i\nth extensive areas of fibrosis. The increasing 
fibrosis, affecting both the pulmonary and cardiac functions, 
becomes a threat to the working capacity and even the life of 


the worker. 

Silicosis occurs in many occupations, but is most fre- 
(piently associated with rock-drilling and mining. Physicians 
must also become familiar wdth all the occupations which may 
he responsible for silicosis. Not infrequently men exposed to 
silicious dusts change their occupations, and migrate to an- 
other town or state where they take up new occupations, and 
silicosis may never be suspected. When one suspects silicosis 
the following occupations are to be thought of besides rock- 
mining and drilling; tunnel working and excavating, sand- 
Iilasting. stone cutting, pottery and porcelain industries, stone 
and metal polishing and grinding, soap manufacturing, espe- 
cially the abrasive soaps and powders, the spraying of mints 

which frequently have a high silica content, the use of clavs’ 
cement industries, etc. ^ ’ 

Etiology.-Up to the recent work of Jones^ the belief was 
ih.it silicosis was caused bv the inhalattnr, ,. 

.ilic;, ,PiO=,, The l3Uer'i„“yJrto 
xicmity of Johannesburg where silicosis was verv 
reck was verv rich in sericite whereas in th ^ ^oi^mon, the 
-vhere ,lu. r„ct wes poo, i„ eric ' th” 

encue, the pulmonary complica- 
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tion of mining was an uncommon happening. Jones associated 
the presence of sericite with the frequency of the occurrence of 
silicosis. Whether the disease is caused by sericite or free 
silica (SiOo) has not been definitely settled, except that most 
investigators lean to the belief that uncombined silica is the 
true cause of silicosis. How this free or uncombined silica 
stimulates fibrosis has also been a debatable question. The 
question as to whether the irritation of the lung tissue is 
caused by the physical properties of the hard, sharp silica 
particles, or whether the irritation is due more to physio- 
chemical irritation has divided investigators into two groups. 
Colles,^ Haldane,^ and Mavrogordato^ are of the opinion that 
the disease is produced by the chemical irritation of the free 
silica in the lung tissues rather than by the mechanical irrita- 
tion of the particles. 

The size of the particles plays an important role in the pro- 
duction of silicosis. The most harmful effect comes with the 
fine particles. Lanza® has stressed the importance of the fine 
state of the particles in causing silicosis. It is known that 
particles must be less than 10 microns in diameter before 
they can do damage, and McCrae® has pointed out that the 
silica dust particles taken up by the reticulo-endothelial cells 
in the alveoli of the lungs are usually less than 5 microns in 
diameter. Smyth and Iszard^ made similar observations, and 
found the majority of the particles to be about 1 micron in 
diameter. 

The number of particles found in the dust, as well as the 
percentage of silica in the dust, has an important bearing on 
the development of silicosis. In the various industries there 
must be marked variations in the silica content and the num- 
ber of particles in the dust which influence both the develop- 
ment and progress of silicosis. Standards set up for one in- 
dustr}'', as to time of exposure, number of particles, and silica 
content of the dust, would not hold good for other industries. 
However, we must accept some standard, to be able to con- 
sider the probability of silicosis. Since silicosis has become a 
compensable disease in New York state, the phj^sician un- 
familiar with silicosis looks with suspicion upon any pulmonary 
disease where there is a historj’- of an}' exposure to dust. 
Recently I received an inquiry as to whether a janitor’s child, 
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an infant less dian a year old, exposed to coa dusts during 
the process of unloading the coal from the trucks to the bins 
could have developed silicosis. Russel, Britton, Thompson and 
Bloomfield® reported, that when the number of particles did 
not exceed ten to twenty million per cubic foot of air, the 
workers in the Barre granite industries escaped silicosis, and 
when they were exposed to higher concentration of particles, 
they developed silicosis. We must admit that the concentra- 
tion of silica particles in the air is a very important factor, 
and, therefore, more than a history of exposure to silicious 
dusts is necessary. Four factors are of importance; the con- 
centration of the particles, the size of the particles, the silica 
content of the dust, and the time of exposure to the dusts. 
Severe criticism is justifiable against making a formula to 
fit all industries. An attempt at a formula to fit all industries, 
based on the work of Russel ct al., might be used in consider- 
ing the possibility of the presence of silicosis. The formula 
might be as follows; silicosis could develop only in silicious 
dusts containing over 20 per cent uncombined silica, with 
particles under 5 microns in diameter, and exceeding a con- 
centration of 20,000,000 particles per cubic foot of air, and 
with a continuous exposure of no less than five years. Should 
the silica content increase, the particles become finer, the con- 
centration of particles greater, the duration of time reqiiired 
for the production of silicosis becomes proportionately shorter. 
The above formula would immediately rule out cases based 
on indefinite exposure to silicious dusts. 

The patholog}^ can only be lightly touched upon in a paper 
of tins sort. The smaller-sized particles which have been 
inhaled and which escape the protective mechanism of the up 
per respiratory^ tract, are engulfed by the phagocytes in both 
the respiratory bronchioles and the alveoli. These oartirlp. 
are carried by the reticulo-endothelial cells into the im a 
,u, monary lymphoid tissues, from which area the phagocS 
ceils enter the pulmonary l,Tnphatics and are filtered out a W 
tile bronchopulinonarv deposits of UrmnL f , along 
choobtonchiS lymph nodeLf J ro ^ ‘ 

‘^hr. "Sic S?.: 
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fered with, and nodular formation occurs along the broncho- 
pulmonary lymphatic system. Some phagocytes find their way 
through the vessel walls into the surrounding connective tis- 
sue, where further proliferation is stimulated. Gardner® out- 
lines the many stages of the reactions as follows; ^'Through 
the migrating phagocytes, silica is concentrated in intrapul- 
monary and mediastinal lymphoid tissues. Proliferation takes 
place, which interferes with free circulation of lymph. The 
lymph nodes enlarge and the lymphatics dilate because of the 
central obstruction. Dust cells pass through the walls of the 
distended vessels and a certain amount of perilymphatic in- 
flammation develops. Since the lymphatics course through the 
walls of the blood vessels and bronchi, these structures appear 
thickened. The hypertrophied lymph nodules along the course 
of the vessels give them a beaded appearance. The accumu- 
lated dust in the parenchyma of the lung cannot be eliminated 
and consequently nodules form in the functional parts of the 
organ.” 

Symptomatology, — The symptoms in silicosis depend a 
great deal on the stage of the disease. In the early stages 
there probably are no definite symptoms except for the ap- 
pearance of cough. The cough is accounted for by the dusty 
occupation, and after a time the worker looks upon it as a 
normal habit. As the disease progresses there is a gradual de- 
crease in vital capacity, but unfortunately the reduction must 
be tremendous before one becomes conscious of dyspnea. The 
vital capacity can almost be cut in half before it is realized that 
shortness of breath occurs on exertion, and one may still walk 
on level ground without becoming short of breath. Therefore, 
to say that there is a gradual progressive dyspnea as the silico- 
sis progresses would not be a true picture of the clinical situa- 
tion. There may be a progressive diminution in vital capacity, 
but dyspnea as a symptom usually comes very late in the dis- 
ease. The silicosis is quite advanced before the vital capacity 
is reduced sufficiently to cause dyspnea on c.xertion. There- 
fore, in early and moderately advanced silicosis, there are but 
few symptoms: cough, e.xpectoration, and occasionally blood- 
spitting, w'hich the worker associates with the dusts which {joI- 
lute the air. 

The working capacity during these stages is not materially 
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reduced From this point on, should the disease progress, 
dyspnea becomes the important symptonn With ew excep- 
tions dyspnea is almost always associated witi a e an 
tensive silicosis. In this advanced stage, much confusion oc- 
curs. The extensive and irregular pulmonary fibrosis is easi^ 
confused with pulmonary tuberculosis. As previously stated, . 
the silicotics first become aware of their illness because of their 
inability to keep up with their work, and during this period 
they first become aware of their dyspnea. They find that 
they fatigue easily. They become more conscious of their 
cough and expectoration. Hemoptysis is more apt to occur 
at this stage of the disease. For the first time medical aid is 
sought. The physician, confronted with symptoms almost 
identical to the symptoms in advanced pulmonary tuberculosis, 
and with ]Dhysical and .v-ray findings which could easily fit in 
with tuberculosis, usually loses sight of the occupational dis- 
ease, and either makes a diagnosis of pulmonary tuberculosis, 
or uses the term “silicotuberculosis.” Tuberculosis as a com- 
plication in silicosis will be discussed later. The symptoms of 
silicosis are really the symptoms of pulmonary fibrosis, and 
manifest themselves chiefly when the vital capacity is suf- 
ficiently decreased to interfere with the working capacitj'’ of 
the individual. Because this decrease in vital capacity occurs 
only late in the disease, the patients usually present themselves 
lo the physician for medical guidance late in the fourth dec- 
ade in life. 

.v-Ray Diagnosis.— The peculiar fibrosis and nodulation 
in the early stages of silicosis of the lungs, cast shadows in the 
roentgenogram that easily identify the disease. However, in 
the late stages of the disease the differentiation of silicosis from 
other pulmonary disease is more difficult, and at times one has 
great difiiculty in the differentiation of advanced silicosis from 
tuberculosis of the lungs. 

In lincussiiiR U,e .r-ray appearance in silicosis it would be 

1 1 K in,".™ u t E rp°'; O' 

> . A. ,1. .-a- Dn Wil£.:/ & t ^ 

I'r^ H. 1.^ Sanipson. and Dr. L. U. Gardne ’>• Thk 
.-nicmius In present the roenteenoloeira, an„ committee 
Mr rnrtelaied svill, ihe underfying pathologRaTSons” 
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HE/U.THY LUNGS AND ADNEXA 
Rocnlgcnological appearances Histological appearances 

1. Healthy lungs. As defined by the 1. Essentially the normal tissues of the 

N. r. A. Committee report. vascular tree, the mediastinum, the 

bronchi, and trachea. 

2. Irregular exaggeration of the linear 2. Cellular connective tissue prolifera- 

markings, with possibly some bead- tion about lymphatic trunks in the 

ing confined to the trunks. walls of vessels and bronchi. Bead- 

ing may be due to various causes, as 
blood vessels seen end on, arterio- 
sclerosis, minute areas of fibrosis in 
lymphoid tissues along the trunks. 

3. Increased root shadow. 3. Cellular reaction in the tracheo- 

bronchial lymph nodes with exten- 
sions along afferent Ij-mphatic 
trunks. 

These changes come within normal \-ariations when not accompanied by recognized 

organic disease. 

SIMPLE SILICOSIS 

4. Nodulation. — Discrete shadows not 4. Circumscribed nodules of hyaline 

exceeding 6 mm. in diameter, tend- fibrosis located in the parenchyma of 

ing, to uniformity in size, density, the lung. Occasionally some of 

and bilateral distribution, with well- these nodules may show microscopic 
defined borders surrounded by ap- foci of central necrosis, 
parcntly normal lung shadow. The 

outer and lower lung fields charac- 
teristically show fewer nodules. 

5. Conglomerate shadows that appear 5. The result of coalescence of discrete 

to result from a combination or con- nodules; an area in which the nod- 

solidation of nodulation usually with ules are closely packed and most of 

associated emphysema manifested the intervening lung is replaced by 

by more or less hyaline fibrous tissue, 

(a) Localized increased transparency The lung architecture is partially 

of the lung with loss of fine de- obscured. No demonstrable cvi- 

tail. dence of infection. Emphysema is a 

(i) Intensification of the trunk compensatory dilatation of the air 

shadows by contrast. spaces with or without thickening of 

(c) Depression of the domes with the septa, 

possible tendency' toward indi- 
vidualization of the costal com- 
ponents of the diaphragm. 
id) Lateral view; Increase in the 
preaortic and retrocardiac space 
tt'ith exaggerated backrvard bow- 
ing of the spine. Widening of 
the spaces may or may not be 
present. 
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SILICOSIS WITH INFECTIO^ 


The characteristic appearances described 
infection as follows; 

6. Localized discrete densities and/or 
stringlike shadows accompanjdng 
those of simple silicosis described 
above. 

7. Mottling.— Shadows varying in size 
rrith ill-defined borders and lacking 
uniformity in density and distribu- 
tion, accompanying simple silicosis. 

8. Soft Nodulation. — ^The nodular 

shadows described under simple 
silicosis, 4, have now assumed fuzzy 
borders and/or irregularities in dis- 
tribution. This change may or may 
not accompany the simple mottling 
of 7. 

9. Massive shadows of homogeneous 
density not of pleural origin s)Tn- 
metrically or asjTnmetrically dis- 
tributed. 


under simple silicosis arc modified by 

6. Strands of fibrous tissue, often along 
trunks and septa, with or without 
areas of calcification; indicative of 
“healed” infection. 

7. (a) Areas of broncliopneumonia 

with or without caseation, i. c., 
acute infection. 

(6) Lobular areas of proliferative 
reaction with or without casea- 
tion, i. e., chronic infection. 

8. Perinodular cellular reaction either 
exudative or proliferative in char- 
acter. 


9. Extensive areas of fibrosis probably 
due to organized pneumonia of tu- 
berculous or nontuberculous origin 
superimposed upon a coexisting 
silicotic process. Outlines of nor- 
mal structures may be partially 
destroyed. 


The simple forms of silicosis are not difficult to recognize 
but the forms described as numbers 5 and 9 are very difficult 
to differentiate from tuberculosis. In these advanced stages of 
silicosis with marked fibrosis the diagnosis is usually pulmon- 
ary tuberculosis instead of silicosis. This is the advanced 
form of silicosis which finds admission to the tuberculosis sana- 
torium as “advanced pulmonary tuberculosis.” 

It IS my opinion that because of this frequent error in diag- 
nosis between silicosis and tuberculosis the belief has arisen 
that almost all cases of silicosis die of pulmonary tuberculosis 
r ^vletropolitan Hospitals Ornstein and 

I huar collected 96 cases which were referred to the hos 
intah .is cases of advanced pulmonary tuberculosis In ^ ^ 

advanced forms of 51110^5™ and durin^th^' 
bacilli were demonstrable - eir stay no tubercle 


^ euuercie 

in their sputum. Figures 148-151 
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Fig. 14S. Fig. 149. 


Fig. 148. — A white male worked in the coal mines for fifteen years. The 
.v-ray diagnosis was as follows: there is a localized caseous pneumonic tuher- 
culosis in the right infraclavicular region with a secondary diffuse acinous e.\uHa- 
tivc and productive spread throughout both lungs. The sputum throughout 
the stay in the hospital was negative for tubercle bacilli. .■\ diagnosis of silicosb 
was made at Sea View Hospital. Sec specimen of lungs (Fig. 149). 

Fig. 149. — Gross specimen of lungs of case in Fig. 148, ■showing silicosis and 
no tuberculosis except encapsulated primary healed focus in right upper lobe. 
The shadows in the lungs were due to pulmonar\ silico-anthracosis. The pa- 
tient died of encephalomalacia. 



Fig 150 — White male. fift\-three year- of ago. coal miner li-iiie 
hammer man\' years. Was referred to tuherculo-i- -erviie ,i- .in achanced ta- 
of pulmonary tuberculosis Tuehe -putiim < c.imin.itu.n- n vealerl no tub- ' ■ 
bacilli. -At the Afelmpolitan Ho-pitnl rii.igni -i- a.i- third -t.ige oi -ihto-i- 
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are U^ical examples of advanced silicosis referred to the hos- 
pital' as cases of pulmonary tuberculosis. . , 

Differential Diagnosis. — The diagnosis of simple silicosis 
i. not difficult, and is based on the characteristic nodular 
shadows cast in the .v-ray and with a definite history of suf- 
ficient exposure to silicious dusts. Where pulmonary tuber- 
culosis exists, even when there is a history of exposure to 
silicious dusts, difficulties are encountered. There should 



Fir. 1M \\ File male, fifty years of age, a grocery clerk bv occupation, 
diagnosed at first as advanced tuberculosis. Sputum repeatedly negative for 
tubercle bacilli The marked fibrosis suggested the possibility of silicosis and 
a history va^ obtained of occupation in the use of clay and the polishin» of 
Miatl. plugs The man left his occupation to become a grocery clerk because 
..1 the severe irritation of his lungs bec.ause of dust in his occupation 


no or be .my doubt as to the diagnosis of the tuberculosis 
1 he (hacnosis of clinical pulmonary tuberculosis where there 
^u-picion of ?ihcosis can only depend on the demonstration 

Ixnr'lMl It'S -r . 1 


a 


.4 u b,,rl, bncll, the sputum. It ha. been said that tubercle 
h-i, dh . 1 ,,. dttucult tu tlentonslrale in silicoluberculosis. Those 
. an- »!,„ have ha, any dntical experience in pulmonary tuber. 
. ..1. -.- «ou1, not be nail, no to accept such a view. Tubercle 
>-d!, ma.y h,. ouncult to demonstrate bm persistence in the 
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search would ultimately disclose them. Do we not view the 
continuous absence of tubercle bacilli even in a previously 
active tuberculosis as evidence of the arrest of the tuberculo- 
sis? Yet in the so-called “silico-tuberculosis” clinicians are 
willing to accept so unorthodox a view as the presence of clin- 
ical tuberculosis without tubercle bacilli. Therefore, it is 
logical to state that no matter how massive the silicosis may 
be, and no matter how closely the symptoms, physical findings 
and a'-ray^s may simulate tuberculosis, a diagnosis of clinical 
pulmonary tuberculosis complicating silicosis should not be 
made in the absence of tubercle bacilli. 

The diagnosis of silicosis in the positive cases of pulmonary 
tuberculosis may be very difficult. No matter how much at- 
tention may be given to careful x-ray technic, the broncho- 
genic spread of tuberculosis can simulate the nodulation of 
silicosis. As has been previously mentioned the clear, simple 
cases of silicosis cause no confusion. When we suspect a 
minimal silicosis complicated by tuberculosis the diagnosis of 
silicosis is fraught with danger. This is especially true if the 
tuberculous disease progresses rapidly. 

The following case report is an example of the above. A 
patient at Sea View Hospital told of a continuous contact over 
a large number of years -with silica in ship’s paint. His occupa- 
tion required the use of an automatic chipping machine for the 
removal of paint from the bodies of ships. He was a white 
male, fifty-eight years of age. Because of symptoms referable 
to his lungs he went to a physician who discovered an ad- 
vanced tuberculosis and referred him to Sea View Hospital. 
The .T-ray of the lungs suggested the possibility of silicosis, 
and in view of the industrial history a diagnosis of silicotuber- 
culosis was made. The diagnosis from the x-ray department 
was as follow’s: 

“Diffuse acinous and nodular exudative and productive dis- 
ease, irregularly distributed throughout the upper two thirds 
of both lungs. The disease has a tendency' to become confluent 
in areas. There is a slight excavation in the left infraclavicular 
region.” The .x-ray diagnosis was “pulmonary tuberculosis 
superimposed on silicosis.” Were it not for an autopsy there 
would have been another case on record of silicotuberculosis. 
The disease was a progressive tid” ■ ^^’osis which produced a 


( 
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fatal ending in two montlis. At autopsy tliere was no evidence 

In the presence of extensive pulmonary tuberculosis, even 
with a history of exposure to silicious dusts, the diagnosis o^ 
silicosis is difficult. Sayers, Meriwether, Lanza and Adams - 
report that out of 7722 miners in the Picher mining district ot 
Oklahoma and Kansas, 5704 were essentially negative and 
had no silicosis. If any of the above men migrated to another 
area and took up a different occupation and later developed 
tuberculosis there would be the temptation of adding silicosis 
to the diagnosis of pulmonary tuberculosis. 

In summarizing, inasmuch as the differentiation always 
lies between silicosis and pulmonary tuberculosis, in the pres- 
ence of the former, clinical pulmonary tuberculosis should not 
be diagnosed without tubercle bacilli in the sputum. In the 
presence of clinical pulmonary tuberculosis the diagnosis of 
silicosis is more difficult and must depend first on a sufficient 
history of exposure to silicious dusts, and second on char- 
acteristic roentgenological appearances of silicosis. A posi- 
tive diagnosis can only be made at the postmortem table. 

Tuberculosis and Silicosis. — ^IVhen one reads the litera- 
ture written on silicosis and tuberculosis one is left with the 
thought that tuberculosis is usually responsible for the fatal 
ending in silicosis. Only as recent as 1933 at a symposium on 
silicosis at the twenty-ninth annual meeting of the National 
Tuberculosis Association at Toronto, Canada, tuberculosis was 
stressed as the common and serious complication of silicosis. 
Dr. Lanza’’^ stated “It was well recognized that silicosis results 
fatally due to extraordinary susceptibility to tuberculosis which 
it induces.” A. R. RiddelP" at the same meeting stated- 
“Tuberculosis is the commonest and most important complica- 
tion in silicosis and is responsible for the majority of the 
deaths among silicotics.” Leroy U. Gardner^^ at the same 
meeting tvent so far as to give actual figures as to the death 
rate of tuberculosis m silicosis. Gardner stated; “At least 75 
per cent of its victims die of a complicating tuberculosis.” 

1 iH .drove inves igators, however, did not present the material 
.1 which the above conclusions were determined. Ornstein 
am] Umar m a recent paper on silicosis and tuberculosR 
.h« ,he very high frequency of t„ber“losSs 
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as a sequel to silicosis is a debatable question. They pointed 
out that the actual incidence of tuberculosis in those exposed to 
silicious dusts varied from 2 to 5 per cent, and that it was 
only slightly higher than the incidence of tuberculosis in food- 
handlers and construction workers. They ask the question 
that, presuming that almost all silicotics die of tuberculosis, 
that the average age of silicotics is past forty years, with an 
incidence of 2 to 5 per cent tuberculosis, when do these men 
develop and die of tuberculous infection. They also pointed 
out the peculiarit}'^ of the concept concerning the frequent ab- 
sence of tubercle bacilli in silicotuberculosis, and the frequent 
use of this unorthodox view of clinical tuberculosis without 
tubercle bacilli to explain the low degree of infectiousness 
shown by the silicotuberculous patients. They stress the fact 
that most of the confusion occurs in the error in differentiation 
of advanced silicosis with advanced tuberculosis. When clin- 
icians are willing to accept the existence of clinical pulmon- 
arj'^ tuberculosis without tubercle bacilli in the sputum as a 
cause of death, every patient with advanced silicosis dying of 
pulmonary or cardiac dysfunction would be labelled “advanced 
pulmonary tuberculosis.” 

A death should not be ascribed to tuberculosis unless bacilli 
are demonstrable in the sputum or, in the absence of tubercle 
bacilli, unless confirmed at autopsy. When there is a ques- 
tion as to the etiology of the fibrosis of the lung at autopsy, 
it is more plausible to assume that the fibrosis is caused by 
silicosis than tuberculosis. There should be no question after 
autopsy whether the death was due to tuberculosis, and yet 
in the literature one is amazed at protocols in which path- 
ologists are willing to make a diagnosis of tuberculosis with- 
out even typical tuberculous structure of the tissues. 

Ornstein and Ulmar’s" paper on silicosis and tubercuIosi.‘^ 
stimulated a good deal of provocative discussion. Fault was 
found with the fact that they reported the figures of Hofi- 
man^'’ as 1095.5 deaths per 100,000 cases of silicosis. By gn 
oversight this figure was used to represent cases of silicosi.'. 
instead of 1095.5 deaths per 100,000 granite workers, fn a 
similar manner reference to deaths among Quincy and Milford 
Union Cutters Union fPope-Zacks report-") were quoted a- 
deaths among silicotics. The fact that these workers them- 
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selves compare these groups with the normal population would 
indicate tlieir belief that they represent a silicotic group. 

Instead of presupposing the incidence of tuberculosis from 
calculated figures taken from a small number of deaths m a 
small group of workers (Hoffman’s figures of 1095.5 per 
100,000 granite workers, Pope and Zacks 1152 per 100,000 
cutters of the Quincy and hlilford Union) why not use actual 
figures found by investigators among the silicotics? A very 
important report because of the large number of cases of 
silicosis examined is the report of Sayers, Meriwether, Lanza 
and Adams.^" In the Picher section of Oklahoma and Kan- 
sas, out of 7722 men employed in and about the lead and 
zinc mines during the year beginning July 1, 1927, and ending 
June 30, 1928, they report an incidence of 3.4 per cent tuber- 
culosis. A group of 1647 (21.3 per cent) were diagnosed as 
having silicosis. One thousand two hundred and sixty two 
were in the first stage, 253 were in the second stage, 32 were 
in the third stage. Besides these 1647 cases of silicosis, 267 
additional cases had both silicosis and tuberculosis. The 
incidence of tuberculosis in this group of 1914 cases of silicosis 
is 14 per cent. At first glance the figure appears high. Un- 
fortunately no note was made in the report as to whether the 
cases diagnosed were actual cases of pulmonary tuberculosis 
with positive sputum or whether the diagnosis was made by 
.r-ray examination. Under the caption “Silicosis Complicated 
Mlh Tuberculosis” there were two small paragraphs as 
follows; 


“The ordinary silicotic findings described under the different 
stages of silicosis were noted in the Picher cases. In many 
of them detection of the beginning of tuberculous infection was 
diflicult because of the extensive changes. The hilum shadows 
were more hkely to show calcified spots than in uncompli- 
cated sihcosis. In some of the cases the calcified spots or 

miorr" in I-ge 

“With the beginning of tuberculosis, areas of ^ 

uy were observed, usually at one or both apexes Thef 

- 1 %" 

becan,e biLIraTbXe 
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some instances these areas occurred in the midsection of the 
lungs opposite the hilum. Large areas of marked density may 
occur in this region, and it was difficult to determine by a;-ray 
whether the area was a walled-off tuberculous abscess or a 
dense fibrotic area of silicosis.” 

The sputum of every case of silicosis and tuberculosis was 
apparently examined; however, throughout the report there are 
no figures stating how many cases diagnosed as tuberculous 
had positive sputum. 

Now let us compare these findings with the findings of 
Martin, Pessar and Goldberg^® who examined a group of food- 
handlers. In the first 1000 cases examined, consisting chiefly 
of men, they found 36 active cases, or 3.6 per cent, and 12 per 
cent had parenchymal pathology diagnosed as tuberculosis. In 
the second group of 1000 which consisted chiefly of women 
there were ten active cases, or 1 per cent, and 11.8 per cent 
had evidence of pulmonary tuberculosis in die x-ray examina- 
tion. In this group of 2000 the :r-ray evidence of tuberculosis 
was 11.9 per cent without the worry of confusion with silicosis. 

Perhaps the most convincing proof that the majority of 
silicotics do not die of pulmonary tuberculosis is Boehme’s 
report of the autopsies of 126 stone cutters: 

83 had silicosis. 

16 (19.3 per cent) of the above also had active tuberculosis. 

43 were free of silicosis, and 2 out of this group also had tuberculosis. 

The chief trouble lies in the making of the diagnosis of 
pulmonary tuberculosis. If all reports were based on positive 
sputum instead of x-ray the deaths and incidence of tuberculo- 
sis in silicosis would sharply decline. We have previously 
mentioned that 96 cases of silicosis were sent to the Sea View 
and Metropolitan Hospitals 19 of which had previously been 
diagnosed as silicosis. Seventy-seven of these cases had been 
sent to the hospital as having far-advanced tuberculosis, with- 
out any suspicion of silicosis. Out of 96 cases 28 had no 
tubercle bacilli in their sputum and were discharged from the 
institution as far advanced cases of silicosis. Only recently a 
case of silicosis sent to Sea View Hospital as silicotuberculosh 
came to postmortem examination. The patient had three ad- 
missions to the hospital and finally died there. 
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Case Keport.— Aged fifty-nine years, color white. Third and final admis- 
sion 7/3/36. First admission 12/7/34. Summary first admission. 

Onset October, 1934, when patient caught cold, with cough and pain in 
the chest. A diagnosis of pulmonary tuberculosis was made by a private 
physician. Patient went to 116th Street clinic where sputum was found positive 
for tubercle bacilli. Entered Sea View 12/7/34. 

Occupational History: 

1. Used dry drill in e.vcavations for two years, 192S to 1927. 

2. Used sledge hammer for breaking rock for ten years previous to above. 
Physical Examination; 

Lungs — dulness, increased bronchovesicular breathing and occasional fine 
rales over upper one half of both lung fields. 

Retraction of left chest. 

Impression — bilateral caseous pneumonic tuberculosis. 

1. Bilateral caseous pneumonic tuberculosis. 

2. Silicosis. 

3. Right inguinal hernia. 
r-Ray: 

12/10/3'! — Bilateral caseous pneumonic tuberculosis involving the upper 
lobes. Deviation of trachea to right. Marked pleural thickening right. 
Laboratory; 

Sputum persistently negative — 6 plain smears, S concentrates, 2 gastrics. 
Sputum and blood negative. 

Progress; 

3/S/35— Bilateral productive changes throughout. Exaggerated breath 
sounds. Emphysema. This is undoubtedly a case of silicosis. 

3 '20 35— Patient was transferred to Randall’s Island for custodial care. 
Diagnosis; 1. Silicosis. 


2. Chronic pulmonary tuberculosis — inactive. 

Second Admission; 9/7/35, 

At Randall's Island patient lost 16 pounds in weight. Progressive anore.via 
and weakness. Readmitted to Sea View. 

Physical Examination; 

Lungs-Ripht: Diminished breath sounds with prolonged expiration through- 
out. ^ 

Ldi: Bronchial hrealb rounds over upper lung field posteriorly and 

“aib^r””' ‘“•I 

Heart — Negative. 


Ptobtati-Moderately enlarged. Right inguinal hernia 

sn'S' «*'t.b™d„is. 


Itnprv'vvion- 


.V Pulnianan' emphysema. 

4. Right indirect inguinal hernia. 
•' Chronic hypertrophy prostate. 
6. Creneral arteriosclerosis. 

va'.um negative ler tubercle badlll 
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■x'-Ray ; 

7/3/35 — Bilateral caseous pneumonic lesion throughout both upper lobes \rith 
acinous involvement of the lower lobes. Both diaphragms drawn upward. 
Emphysema of the lower lobes. Marked pleural thickening throughout. 
9/8/35 — ^Patient was discharged to out-patient department as a nontuber- 
culous case. 

Diagnosis: 1. Silicosis. 

2. Pulmonary emphysema. 

3. Right inguinal hernia. 

Final Admission, 7/3/36. 

Chief Complaints: 

(1) Pain in chest, (2) cough, (3) loss of weight, (4) anore.via, (5) nocturia. 
In May, 1936, patient began to complain of pain in chest, cough with scant 
e.xpectoration. Loss of weight, 30 pounds in ten months. Increasing fatigue 
and anorexia. No hemoptysis. Nocturia 4— 5x. 

Past History: 

Bronchitis, 1926. Recurring winter cough since. 

Occupation: 

Laborer. See occupational history above. 

Physical Examination: 

Lungs — Left: Impaired resonance upper lobe. Bronchovesicular breathing, 
some bronchial breath sounds, rales and pectoriloquy left upper 
lobe. Impaired resonance at base. 

Right: Impaired resonance upper lobe and over base. Bronchove.s- 
icular breathing and riiles right upper lobe posteriorly. 

Heart — Rate rapid. Pg accentuated. 

Prostate — Enlarged. 

Right testicle — Atrophied. 

Impression — 1. Chronic pulmonary tuberculosis. 

2. Silicosis. 

3. Arteriosclerotic heart disease. 

4. Chronic prostatic hypertrophy. 

5. Atrophy of right testicle. 

.r-Ray : 

7/6/36 — Extensive bilateral caseous pneumonic tuberculosis more e.xtin'iM 
on right side. Marked deviation of trachea to right. Investigate for 
silicotuberculosis. 

3/10/37 — Progressive clouding throughout both lungs. Findings are very pro- 
nounced now in lower lung fields especially on left side. 

Laboratory: 

Sputum — Castries always negative. 

Urine — Albumin I plus to 3 plus. Few hyaline east.s. Few white blood cel 
occasional red blood cell. 

Congo Red — 65 per cent absorption. 

Sputum — Negative fungi and cancer cells. 

E. K. G. — Myocardial damage on 7/8/36 and 3/13/37. 

Course: ..^1 

10/15/36 — History and absence of positive sputum suggests that we are fl- 
ing with a case of simple silicosis. 
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3/ 5/37— Progressive weakness. Urinary retention. 

3-13'/37-Impres5ion: 1. End-stage pneumonoconiosis. 

2. Advanced arteriosclerosis. 

.3. Fibrinous pericarditis. 

3/28/37-Ankle edema. Change in albumin-globulin ratio to 1:1. Normal 
blood sugar and nonprotein nitrogen. 

3/29/37— Patient expired. 

Diagnosis— 1. Silicosis. 

2. Generalized arteriosclerosis. 

Postmortem Record; cr • 

The body is that of an adult emaciated white male, of about fifty-nine 
vears of age,’ presenting clubbing of the fingers and cyanosis of the nails. 

The autopsy is limited due to the fact that only an abdominal incision is 
permitted. 

By incising the diaphragm anteriorly, the pleural space is reached. The 
lungs are found markedly adherent to the chest w*all. Only the lungs and heart 
are removed. The peritoneal cavity is inspected and the abdominal organs arc 
in their usual relationship and no gross evidence of pathological change is noted. 
Sections of the liver, spleen, and kidney are taken for histological examination. 

The left superior tracheobronchial lymph nodes are enlarged to 2 cm. and 
on section arc slaty gray in appearance. 

The left inferior tracheobronchial lymph nodes are enlarged to 1% cm. 
and arc slaty gray in appearance. Present in this node is a stony focus measur- 
ing 2 mm. in diameter. 

The right superior tracheobronchial lymph nodes are enlarged to 2 cm. 
and arc slaty gray in appearance. 

The right inferior tracheobronchial lymph nodes are enlarged to 2^ cm. 
and are slaty gray in appearance. In one portion is a gray irregular mass 
inea«uring 3 mm, in diameter. 

'I'he pleurae over both lungs are thickened and the pleural spaces arc 
oliliterated. 


/.</( ippn Lohf.— .interiorly; measures 3 cm. in the apicobasal direction 
The lung tissue in this aspect has lost some of its resiliency and is composed 
l.u the most part, of slate-gray tissue. Three cm. from the apex and D/, cm 
irom the latcr.al pleura is an irregular e.xcavation, the surface of which is smooth 
ami IV lined by a shiny, gray, smooth membrane. Branches of the left upper lolie 
hi onehus communicate with this excavation. 

Postenorly ; measures 4 cm. in the apicobasal direction. The lung tissue is 
tom and indurated and is slaty gray in appearance. The oeribronrhf,! i 
nodev are enlarged to 1^. cm. and are slaty gray in appearance 

U Lo’sl't'r Lobe. — Anteriorly: measures 11 rm in *1, • i 

riie lung tivvuc in the upper third is firm and indurated d direction, 

and Slate.grav tissue. In the lower twoThS the ! o' 

.ai.isumal slate-gray, fiat-topped foci measurin-. up to and contain 

I’mteriorly: measures 14 cm. in the apicobasal direction Tl, 

. : the h.he 1- tirm, fiat and slaty gray in appearance fin d 

tut.ih.har seinum and .3 cm. from theLeral pleum f™ni 


>'ha,-al direction and 6 mm. 


in j- , measuring 8 

nte lal lateral direction. This 
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cavity is lined by a smooth, gray membrane. One mm. below it is a similar cavity 
measuring 1^^ cm. in the apicobasal direction and 1% cm. in the medial lateral 
direction. The alveoli in the lower third are dilated. In the remainder of the 
lobe are firm, flat, elevated, slate-gray foci varying in size from 2 mm. to 1 cm. 

Right Upper Lobe. — ^Anteriorly: measures S cm. in the apicobasal direction. 
Occupying the greater portion of this lobe is firm, gray, slaty tissue. In (he 
media] aspect of the lobe in the upper half the alveoli are dilated. The bronchi 
in this aspect are dilated. 

Posteriorly: measures S cm. in the apicobasal direction. Occupying the 
greater portion of this lobe is firm, flat, slaty-gray tissue. 

Right Middle Lobe. — ^Anteromedially: measures S cm. in the apicobasal 
direction. Present in this lobe are irregular flat, elevated slate-gray foci vary- 
ing in size from 1 to 3 cm. The periphery of the strands extend irregularly into 
the surrounding lung tissue. 

Right Lower Lobe. — Anteriorly: measures 2 cm. in the apicobasal direc- 
tion. Beginning just beneath the interlobar fissure and extending for a dis- 
tance of S cm. is a firm, slate-gray, elevated nodule. This e.xtends irregularly 
into the surrounding lung tissue. Similar small elevated foci are present in the 
remainder of the lobe and these measure from 2 mm. to 1 cm. In the lower 
portion the alveoli are dilated. 

Posteriorly: measures 14 cm. in the apicobasal direction. Present through- 
out this lobe are firm, flat-topped slaty-gray nodules varying in size from 3 
mm. to syj cm. The periphery of the larger foci radiate brregularly into the 
surrounding lung tissue. The intervening alveoli in this aspect arc dilated. 

Diagnosis: 1. Pulmonary silicosis. 

2. Silicosis of tracheobronchial lymph nodes. 

3. Bronchiectasis right upper lobe. 

4. Emphysematous blebs, left upper lobe, left lower lobe. 

5. Emphysema, right lower lobe, left lower lobe. 

6. Calcification left inferior tracheobronchial lymph node. 


If this patient had not come to autopsy, who would have 
dared to report the case as silicosis without adding tuber- 
culosis? There were no tubercle bacilli in his sputum and 
the patient had no tuberculosis. The emphysematous blebs m 
the left upper lobe certainly simulated tuberculous cavities. 

As for the atypical tuberculosis found with silicosis our ex- 
perience at Sea View Hospital demonstrates no difference m 
the character of the tuberculosis in the lungs than in non- 
silicotics dying of tuberculosis. Auerbach^ states that the 
basic tuberculous changes noted in silicotuberculosis indicate 
that it is a caseous pneumonic process. 

The question of tuberculosis in silicosis is not definite!} 
settled and requires more thorough investigation than in t e 
past. There must be a departure from the method of depen 
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ing on tlie a‘-ray in tlie diagnosis of tuberculosis in silicosis, and 
we must now turn to the laboratory for the demonstration of 
tubercle bacilli in the sputum and to the postmortem confirma- 
tion of the diagnosis of clinical tuberculosis in silicosis when 
tubercle bacilli are not demonstrable in the sputum. 
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THE MECHANISM OF HOARSENESS, ITS MEDICAL AND 
NEUROLOGICAL ASPECTS 

Hoarseness is a symptom for the interpretation of which 
common sense, academic training and ingenuity must of neces- 
sity be combined, to be of aid. The importance of ascer- 
taining the cause of hoarseness will be tlie difference to the 
patient of comfort or discomfort, even of life or death. Since 
the larynx is the organ for the production of voice, it is here 
that we must look for some evidence to aid us in the diag- 
nosis. We should never assume, however, that local lesions are 
the only causes of this dysphonia. A great many neurological 
lesions, both central and peripheral, may be causative agents. 

The normal voice is due to a vibration of the vocal cords 
brought about by a column of expired air from the lungs and 
its quality is enhanced by the rigidity of the voice box or 
larynx. The pharynx is the resonating chamber, aided by the 
nasal cavity and accessory sinuses. When any factor tends to 
prevent normal vibration of the vocal cords, either in part or in 
full ( as aphonia where the voice becomes a whisper) the pa- 
tient is said to be hoarse. Common usage compels the use of 
tlw term hoarseness to include both dysphonia and aphonia 
A laryngectomized patient is aphonic, but he soon learns to 
whisper quite audibly, when he becomes dysphonic An hys 
terical case may be aphonic, or otherwise, depending upon the 
individual and the changing mood. A dying mLkedlv 

.00 weak talk, would belpt„r xt 
\cvm hoarseness includes all these cases. 

T he n'iu>clc> aclivatiii" the DO'^itinn nf fr>a ^ 

.iviau'd and thus mdet tlie control ot the centrlln 
i™,. The ntosrU, of the lamta or. “ 


tlie control of the central 
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(4) Extrinsic muscles: 1. Sternohyoid muscle. 

2. Thyrohyoid muscle. 

3. Stjdopharyngeus muscle. 

4. Palatopharyngeus muscle. 

5. Inferior constrictor muscle of the pharj’nx. 

(5) Intrinsic muscles: 1. Crico-arytenoideus posterior muscle. 

2. Crico-arytenoideus lateralis muscle. 

3. Cricothyroid muscle. 

4. Arytenoideus muscle. 

5. Thyro-arytenoideus extemus muscle. 

6. Thyro-arytenoideus internus muscle. 

The extrinsic muscles move the larynx as a whole and are 
said to fix the cartilages to improve the vibratory action of 
the intrinsic muscles. The intrinsic muscles move the vocal 
cords and connect the three major cartilages of the larynx, 

i. e., the tliyroid, the cricoid and the two arytenoid cartilages. 
The last named giving attachment to all but the cricothyroid 
muscle. 

The vagus, or motor nerve, energizes the intrinsic muscles 
by means of the laryngeal nerve branches. The superior laryn- 
geal nerve carries sensory fibers to supply the laryngeal 
mucosa with sensation above the level of the cords. The in- 
ferior or recurrent laryngeal nerve supplies sensory fibers to 
the larynx below the cords. All the muscles, with the excep- 
tion of the cricothyroid muscle, are supplied by motor fibers 
through the inferior or recurrent laryngeal nerve. The crico- 
thyroid muscle and some portion of the arytenoid muscle are 
supplied by the external or motor branch of the superior laryn- 
geal nerve. 

All of the intrinsic muscles of the larynx are adductors of 
the vocal cords, with the exception of the posterior crico- 
arytenoid muscle which is an abductor. 

We may assume that the cords adopt three physiological 
positions, as follows: 

1. The position of abduction, known also as the position of 
respiration and seen easily through the laryngeal mirror m 
forced or deep inspiration, with the cords widely separated. 

2. The position of adduction called the position of phona- 
tion and seen in the mirror during the production of sounds as 
“E, E, E” and “AH, AH” with the cords closely approximated. 

3. There is also an intermediate position; of rest or relaxa- 
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tion which is placed somewhere between complete abduction 
and’ adduction. This is also called the cadaveric position, 
though in the cadaver the cords are more medial.^ _ 

In order to maintain or produce these positions certain 
of the intrinsic muscles are called upon to functionate. \\ e 
have then, muscles of respiration or abduction, and muscles of 
phonation or adduction. 

The abductor muscle or respiratory muscle is the crico- 
arytenoid posterior commonly called the “posticus.” 

The phonatory muscles are divided into four groups, 
namely; 

1. The real antagonists to the abductor which are the ad- 
ductors of the vocal cords. 

(c) Crico-arjdenoideus lateralis muscle. 

(6) Th^Tro-ar^denoideus externus muscle. 

2. An adductor of the arytenoid cartilages. 

(a) Arytenoideus muscle. 

3. A stretcher of the vocal cords. 

(a) Cricothyroid muscle. 

4. A tensor of the vocal cords. 

(a) Thyro-ar}denoideus internus muscle. 

The arytenoid cartilages are pyramidal bodies which rest 
upon and articulate with the upper posterior edge of the 
cricoid or ring cartilage. The joint is diarthrodial and permits 
only a sliding or pivoting motion of the arytenoids. These 
pyramids have an apex, which one may see in a laryngeal mir- 
ror. a median and two lateral faces. Extending anteriorly 
from the base are the vocal processes to which the vocal cords 
or ligaments are attached; the pyramid has a muscular proc- 
ess laterally at the base to which the crico-arytenoid muscles 
arc attached. 

\Mien the crico-ar>Tenoideus posticus muscle contracts bv 
us attachment to the muscular process of the arytenoid car 
tilage, it pivots the arjUenoid cartilage so as to evert (abductl 
the vocal processes; thus abducting the cords (Fig. 157) 

\\ hen the lateral crico-aryUenoid muscle contracts hv 
manner of its attachment to the muscular process i adLrt" 
and ai^proxnnates the cords from the anterL rn . 

.!«■ .hyrnid nnglc ,o ,hc vocal process If t of 

••ilaccf iFig. 155), P'oces.e. of the arytenoid car- 



1466 


HAROLD LIGGETT 


This action alone is insufficient for normal adduction, for, 
as may be seen in Fig. 153, there is a triangular chink be- 
tween the medial faces of the arytenoid cartilages. The ary- 
tenoideus muscle closes this gap (Fig. 154). 




The two groups of adductors do not in themselves produce 
normal phonation. There must also be tension. The vocal 
cords must be stretched as a violin string to give vibration. 
Recalling the type of joint which permits only pivoting of the 
ar5''tenoid cartilage upon the cricoid, the former may be said 




to be fixed in the anterior posterior plane so that the arytenoid 
\vill move as if fixed to the cricoid in that plane. The contrac- 
tion of the cricoth3Toid muscle which draws the anterior part 
of the ring upward toward the thyroid cartilage causes (by the 
fulcrum of the cricothyroid articulation ) , the posterior part 
of the cricoid cartilage to be forced backward or dorsally. 
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This carries tlie arytenoid cartilage back and stretches the 
vocal cords. By means oi this muscle,^ pitch may be varied, 
permitting high or low tones at will (Fig. 155). 

Still the cords are not yet capable of normal speech; the 
sound is tremulous. To produce normal speech, tightening of 
the cords is brought about by means of the tensor muscle, i. c., 
the “internus” or “vocalis” muscle, terms which are all synon- 
ymous with the thyro-arytenoideus internus muscle. The fibers 
of the tensor muscle, though few in number, send their tendrils 
into the body of the elastic bands (the cords) where they are 
incorporated in the structure of the cords. This action is 
brought about in a manner similar to the contraction of a 
biceps with a flexed forearm. The “vocalis muscle hardens 
for high tones.” 




Hoarseness, then, is a symptom where there are lesions 
either peripherally or centrally at or above the nuclei and along 
Uie tracts of the laryngeal nerves from their centers in the 
medulla to the larynx. Lesions in the fourth ventricle will 
as a rule produce bilateral paratysis of the vocal cords due tc 
tlie closeness of the nuclei in the brain stem. Supranuclear 
lesions do not cause paralysis of the larynx because the cortical 
centers arc so wide apart that a lesion must, perforce be of 
tremendous size to involve both right and left fibers ’ Since 
il..- cortico-bulbar fibers decussate before reaching the med 

cortos ' f™”' “tlier right or left 

'tT„:ratfti;:rfa?i“ 

tabes dorsalis in tvhich an abductor paralysis ™ay“b°e th'ffirst 
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and earliest symptom. Bulbar paralysis is significant in its 
effect on the vital centers and aphonia would be a warning 
signal. Hemorrhage occurring in the brain can cause hoarse- 
ness as will other conditions affecting the bulb such as soften- 
ing of the brain. Cerebral lues such as gummata will involve 
the vocal cords. Lues will cause a variety of lesions: sclerosed 
blood vessels with consequent hemorrhage and softening mil 
result in laryngeal paralysis. Encephalitis occasionally pro- 
duces a laryngeal palsy. Syringobulbia and myasthenia gravis 
are cerebral affections which cause dysphonia. 

Lesions along the vagus nerve such as caries or tumors 
of the base of the skull neighboring the jugular foramen will 
affect the laryngeal musculature. Posterior jugular adenop- 
athies and suppurative processes in the cervical region cause 
hoarseness. 

Mediastinal tumors such as lymphosarcoma will produce 
hoarseness. An aortic aneurysm even a small one may cause 
a left cord paralysis but occasionally a large sac springing 
from the ascending aorta and the transverse arch will involve 
tlie right cord. 

The pleural thickenings and adhesions of tuberculosis at 
the apex of the right lung should be thought of in right laryn- 
geal paralysis. The left cord is occasionally involved in tuber- 
culous fibrositis of the left lung apex, hlitral stenosis with ac- 
companying dilatation of the left auricle causes pressure on 
the left inferior Iar5mgeal nerve and paralysis. In the neck 
a large thyroid or enlargement of either lateral lobe of the 
thyroid gland causes dysphonia. This symptom in thyroid 
hypertrophy is rare unless the enlargement is a malignant one 
wherein the glands infiltrate the notch between trachea and 
esophagus. Esophageal cancer causes laryngeal paralysis. 

All the above interfere with the efferent stimulus from the 
nucleus ambiguus. The left recurrent nerve is more often 
affected due to its longer course in the neck. In addition there 
are, as you know, inflammatory, arthritic and rheumatic causes 
of hoarseness. Local conditions and tumors will interfere with 
proper phonation. The reason for hoarseness following thy- 
roidectomj^ is quite apparent. Definite neuritis of the laiyn- 
geal ner\'e has followed influenza or exposure to cold m'nd^ 
resulting in paralysis of any of the groups of intrinsic muscle:^. 
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A phenomenon frequently seen in pathology of the nervous 
system is Urat Avhen a nerve is injured, all fibers are not of 
necessity equally affected. 

To answer the question ivliy special muscles are nrst 
selected in paralysis of tlie vocal cords, despite the fact that 
all have identical innervation, Semon and Rosenbach promul- 
gated the theory (Semon-Rosenbach law), that. In any pro- 
gressive organic lesion of the centers and trunks of the motor 
nerves to the larynx, tlie abductor muscles are first involved. 
This is certainly clinically evident in the fact that in early 
aneur\'sm and cerebral tumors, for example, the vocal cords 
are unable to abduct properly, whereas phonation shows the 
cords in the midline. This is actually the first stage of a 
recurrent paralysis. There is a second stage preceding com- 
plete paral 3 'sis; the second' stage being characterized by in- 
volvement of the adductors, the first adductor muscle to be 
affected is the internus or vocalis muscle, i. e., the thyro-aryt- 
enoideus internus. This is observed in the mirror as a bowing 
of the cords. During phonation the bowing of the vocal cords 
is a common finding in fatigue of the voice and also in sub- 
acute and chronic laryngitis, but it is “internus paresis” not 
paralysis. In paresis an abduction movement is noticed in 
respiration. The third and final stage of recurrent paralysis 
is a paralysis of the lateralis or lateral crico-arytenoid muscle, 
with the cord or cords, depending on the side involved, now 
in the cadaveric position in attempted phonation. 

]\Iuch research and experimental work has been done to 
prove tlie selectivity of parts of a single nerve to explain this 
phenomenon (The Semon-Rosenbach Law). The conclusions 
reached by workers, although not conclusive, at least do pre- 
sent sufficient evidence to accept the Semon theory This 
phenomenon is frequently observed by neurologists in their 
study of the patholog}^ of the nervous system. The conclusions 


1. The nerve supply to the posticus abductors is poor 
.. llie adductor musculature is considerably greato than 
the abductor, thus their greater resistance ^ 

.V The fibers of tlie abductor muscle are said r • 
separate bundle in the recurrent nen^e. ^ ^ 
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4. Exposing nerves to low temperature by freezing inter- 
feres with the abductor function. 

5. Following death, electrical irritability is found to cease 
first in the abductor muscles. 

Sudden bilateral complete laryngeal paralysis brought 
about by a central lesion, such as hemorrhage, or by the ac- 
cidental cutting of both nerves in thyroidectomy, embarrasses 
respiration because the cords fall medially. Cases have been 
reported of death by asphyxiation, but this is so rare that no 
case has appeared in the literature for several years. The 
usual lesion causing recurrent paralysis is peripheral, and, 
thus, probably unilateral. An early progressive bilateral lesion 
will embarrass respiration because of the contracting of the 
adductors. Later, when they are affected or paralyzed, breath- 
ing is easier. 

Semon’s law does not hold for functional paralysis so that 
we have a means of differentiating this nervous affection from 
an organic lesion. Aside from the usual etiological factors such 
as sex and emotional temperament, there is always an exciting 
cause such as sudden shock, operations, intense excitement or 
frustration. I have in mind a case history as follows: 


Case History. — B,, female, aged nineteen. She awakened with loss of 
voice (aphonia) after a tonsillectomy under ether narcosis, and for two years 
she was more or less hoarse. Apparently she had been a gifted singer, for her 
family were all musically inclined and she herself was a first soprano m a 
church choir at the time of her so-called “catastrophe.” Recently two sister.s 
had begun to appear in vaudeville. Her voice would be an asset to their act 
and she came to us in search of a cure and reassurance against recurrence. 

It is understood, of course, that no operative procedure or operative acci- 
dent in a tonsillectomy could by any means imaginable (short of cuttine her 
neck) injure the laryngeal nerves. The patient must have had some psycliu- 
genic disturbance, and that her laryngeal dysphonia was functional was easi 
proved as follows; observation by indirect laryngoscopy showed an image m 
the mirror wherein on deep respiration the abductors moved laterally and vere 
therefore normal. She could or would not phonatc completely an “E, E, E or 
“AH, AH” sound sufficiently to bring the cords together. Urged to make an 
extra effort, the cords would be seen almost to touch each other, but only for 
an instant, when they would immediately separate, as though weak or rela.ee 
This observation showed that the adductor muscles were involved but not 
organically', because a forced or voluntary cough was elicited. Coughing re- 
quires the cords to be closed so that sufficient pressure may be rabed in t le 
lungs to blast out a column of air, procing that our patient could adduct t >•- 
vocal cords. The treatment of this case was psychologic; suffice to say, s c i> 
well now and sings over the radio. 
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Hoarseness is a very common symptom and frequent 
enough to excite interest. In order to find its cause one must 
polish up his head mirror and practice its use. One cannot 
see a larynx by only one glimpse of the vocal cords. 

With constant practice, which comes with frequent laryn- 
geal examinations, one trains one’s head and neck muscles, 
and perfects a technic. 

The larjmgologist does not hesitate to cocainize a pharynx 
to stop the gag reflex. Neither will he neglect direct laryn- 
goscopy which in the final analysis will substantiate an ab- 
normal finding. 

The first glimpse of a patient, his history and the general 
physical examination are important aids in diagnosis. Age, 
loss or gain of weight, duration of the hoarseness, its asso- 
ciation with colds or sinus disease, etc., are all important. 
Examination of the chest my reveal pathology. Blood pressure 
readings will indicate the state of the arteries. Most significant 
of all, however, is the laryngeal picture. 

An acute case of hoarseness may be associated with an 
upper respiratory infection as acute larjmgitis. Hoarseness of 
longer duration may be a chronic inflammatory simple laryn- 
gitis. The laryngitis of venders and of news hawkers is of 
this type, the cords being thick and reddened and usually cov- 
ered wilh exudate. 


A vocal cord may be fixed and movement prevented by 
fixation or ankylosis of the crico-arytenoid articulation, due 
to arthritis or perichondritis of rheumatic origin, or arising 
from a streptococcus sore throat. Swelling of the tissue ad- 
iacenl to the cords, due for instance to abscess, will also fix 
tlie cords. 


Tlie cause of dysphonia in laryngitis is the difficulty of the 
uirds to vibrate normally. Fatigue of the muscle is produced 
m ttirn nfinbiting normal and complete cord closure and move- 
ments. Of three common diseases producing hoarseness i r 
umMlhti. Sinusitis and phartmgitis, the most usual cause for 
chrome laryngitis, aside from actual abuse of • • 

Miiusitis with its postnasal drip. 

t'iironic lar>-ngitis due to alcohol or tobacco !. • „ 

M < n Rc.Mriction of their use with con.m T O'^ttasionally 
ihc larynx will .non prove the dia<mo.i. observation of 
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The specific types of chronic laryngitis present in cancer, 
syphilis and tuberculosis are more common than is supposed. 
They must be thought of in all instances. The appearance of 
the lesion, its location and associated signs and symptoms will 
help the diagnosis. In syphilis and tuberculosis a Wassermann 
test, chest roentgenogram and an examination of the sputum 
are essential as positive aids. Cancer, however, particularly 
in its earliest stages, is not so specific. Biopsy, of course, may 
clarify the diagnosis. 

In the great groups of benign growths that cause hoarse- 
ness, we find simple nodules or singer’s nodes, fibromata, papil- 
lomata and angiomata. Long, pedunculated polypi may cause 
hoarseness and hide their presence by dipping into the trachea 
or into the ventricle, thus permitting the cords to approximate. 
Hematomata occur frequently. 

Hoarseness, to recapitulate, occurs from interference with 
the movement of the vocal cords by any lesion which prevents 
the approximation and normal vibration of the cords. It is 
caused by interference with the motor nerve supply to the 
intrinsic muscles of the larynx, either wholly or in part, by 
lesions along the pathway of the laryngeal nerves and the fibers 
of that nerve in the vagus, from the medullary centers to the 
insertion of the superior and inferior laryngeal nerves into the 
intrinsic muscles of the larynx. 

A functional type of hoarseness due to a psychogenic dis- 
turbance must be differentiated from hoarseness due to an 
organic lesion. 



Medical Clinks of North America 
Seplember, 1938. New York Number 


CLINIC OF DR. PHILIP COHEN 
From the Pediatric Service of the Bronx Hospital 


PRIMARY BRONCHOGENIC STAPHYLOCOCCIC 
PNEUMONIA 

Staphylococcic pneumonia may be secondary to a focal 
infection, generally of the skin, or may be bronchogenic in 
nature, just as in the case of pneumococcus or streptococcus 
bronchopneumonia. Contrary to general belief, the latter is 
the more common variety. This is especially true in children. 
In the largest series on record, 312 cases, Chickering and 
Park,^ in a military camp epidemic, described a clinical, respir- 
atory, influenza-like disease, definitely not the picture of sepsis 
with secondary metastatic staphylococcic pulmonary foci. 
Their work showed that a positive blood culture does not 
necessarily indicate a secondary pneumonic process, for the 
abscess formation characteristic of staphylococcus pneumonia 
may result in the invasion of a pulmonary vein with consequent 
bacteremia. This occurred in about half of their cases. Thus 
bacteremia was Uie result of a primary staphylococcic pneu- 
monia (akin to the bacteremia of pneumococcus lobar pneu- 
monia). This was eHdenced by the rarity of metastatic 
abscesses in other organs— bones, kidneys, spleen, skin, etc., 
which is the characteristic expression of staphylococcus sep- 
sis."' ^ ^ 


To distinguish between these two forms of pneumonia 
caused by the same organism, the term primary or broncho- 
genic staphylococcic pneumonia has been adopted for the non 
septic form. Reimann,^ in a series of 6 cases, reported all the 
bload cultures negative. Kanof and Carnes’s^ 13 cases of 
primary slaph.vlococcic pneumonia were distinm.i^L.a n ^ 

picture „( ^taphylocoar 
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seems that in contrast to true sepsis, in bronchogenic staphylo- 
coccus pneumonia the bacteria gain intermittent entrance into 
the blood stream and rarely in sufficient numbers to proliferate 
and to produce secondary foci. 

Is this a rare disease? Is its occurrence unusual in chil- 
^ ren? Cole® found the staphylococcus as a causative organism 
in 1.8 per cent of 1383 cases of the Rockefeller Institute. In 
211 cases of bronchopneumonia® he found 9 per cent due to 
Staphylococcus aureus. Chickering and Park^ found the 
Staphylococcus aureus involved in 1.6 per cent of 800 pneu- 
monia cases at the Rockefeller Institute. Netter' reported 7.7 
per cent of bronchopneumonia cases as due to Staphylococcus 
aureus and more recently Lyon® found the Staphylococcus 
aureus in 9.6 per cent of 165 children ill with pneumonia. 
Habbe® found the staphylococcus in 13 of 93 cases of broncho- 
pneumonia, four times in 131 cases of lobar pneumonia, eight 
times in 20 cases of so-called “influenza pneumonia” and in 2 
of 20 cases of postpertussis pneumonia. Menten, Bailey and 
DeBone^® in autopsy studies discovered the staphylococcus in 
7 per cent of children dying of pneumonia, alone in 11 cases, 
and associated with other pathogenic bacteria in 65 of 131 
cases. The highest occurrence was in infants. Seven of 89 
infants under one year of age dying of pneumonia, yielded a 
pure culture of Staphylococcus aureus, and 50 out of 76 cases 
of pneumonia in this age group had a mixed culture. Kanof 
and Carnes'’ also found the same predilection of the staphylo- 
coccus for the infant’s lung. Considering the frequency of 
pneumonia, the incidence of the staphylococcus as etiologic 
factor in from 1.6 per cent to figures of 10 per cent or more in 
epidemics, shows that we are dealing with a common, not an 
unusual disease. 

Analysis of the figures of all these authors reveals the 
affinity of this form of pneumonia for infants. The mortality 
rate is strikingly high and greatest for infants. 

Bloomfield, in studying the bacteriology of the noses and 
throats of healthy people in 1920 and 1921, found the Staph- 
ylococcus aureus an infrequent habitant. Later studies, how- 
ever, stress the high incidence of Staphylococcus aureus in the 
nasal and pharymgeal flora. Park and Chickering,* in their 
studies, commented upon the frequent finding of this organism 
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in normal noses and throats. Shibley, Hanger, and Dochez 
reported, in 1926, that 14 per cent of their normal group har- 
bored the staphylococcus in their upper respiratory passages. 
In tlie presence of a cold, tiie incidence rose sharply to 40 per 
cent. J^IcCartneyi'* (1928) observed and commented upon the 
not infrequent finding of the staphylococcus in the presence of 
nose and throat infections. Sniith^'* (1935), in his investiga- 
tion of 16 normal infants in a healthy nursery, found 8 cases 
with positive staphylococcus nose and throat cultures, but the 
growth was scant. In IS other healthy infants, in a nursery 
epidemic of staphylococcus respiratory diseases, 12 showed a 
throat culture in which the staphylococcus profusely pre- 
dominated. In the 6 infants isolated for a cold in this nursery, 
all showed a heavy growth of staphylococcus from swabs of 
the upper respiratory passages. In a recent study of the rela- 
tion of the upper respiratory to a rheumatic fever in children, 
Wheeler^® and his co-workers commented upon the surprising 
frequency of the Staphjdococcus aureus in throat cultures. 
Like the hlenten^® group, they came to the conclusion that the 
staphylococcus in recent years has become an increasingly fre- 
quent habitant in noses and throats of children. Twenty per 
cent of children showed the Staphylococcus aureus in routine 
nose and tliroat cultures during the summer, a period when 
respiratory infections are at their lowest ebb. In November 
and December, 70 per cent of these children had prolific 
growths of this organism from nose and throat cultures. 

Kanof and Carnes'^ pointed out that several of their cases 
of so-called “upper respiratory infection” exhibited Staphylo- 
coccus aureus in the blood stream. Viewed from a different 
angle, 76 per cent of Staphylococcus aureus cases had a pre 
ceding upper respiratory infection. Staphylococcus sepsis was 
not infrequently encountered in cerwcal adenitis cases of 
pharyngeal origin. 


1 hese reports emphasize that staphylococci are at times n 

only normally present in large numbers in the nose 

but. during the period of infection, often become the pr 

dominating organisms, sometimes in pure culture Thf ^ 

like incidence of staphylococcus pulmonarv inferr^ 

Its propensity for infants in particular "^‘^tions ar 

P-ircicuiar, has been poinfi 
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As a result of a routine bacteriology examination of the 
sputum, ‘throat swabs, and pleural exudates in children with 
pneumonia on the Bronx Hospital Pediatric Service 4 of the last 
50 cases (8 per cent) were found by this author to have had 
the staphylococcus as the etiologic agent. 

The clinical picture of staphylococcus pneumonia differs 
widely in infants and older children. Park and Chickering' 
described a clinical picture of septic temperature, profuse 
sweating, dusky cyanosis and a purulent sputum at times as- 
suming a dirty salmon color or resembling anchovy sauce. In 
addition, the physical signs of pneumonitis were present. 
While leukocytosis was the rule, leukopenia was not infrequent. 
The course was extremely rapid with a distressingly high mor- 
tality rate, close to 100 per cent. It cannot be too strongly 
emphasized tliat this disease in adults is infrequently compli- 
cated by empyema. The occurrence of this ailment in a boy 
whom I recently treated and who was fortunate enough to 
recover showed these adult features. His history follows: 


Case I ^Adult Form of Staphylococcus Pneumonia in a Boy of 

Twelve. — ^When I first saw L. S., an unusually well developed boy of twelve, 
on October 10, 1934, he gave a history of recurrent boils coupled with the 
inveterate habit of picking at his face and other regions where there were boils. 
Frequently after doing so the infected finger would be inserted in the nose with 
such vigor that at times epistaxis occurred. After a swim, a sport of which 
he was very fond, on October 9 he developed an apparently ordinary cold. 
Within twenty-four hours, however, the temperature rose to 103° F. and he 
began to cough. When I saw him he was breathing normally, but e.xamina- 
tion revealed mucopus in the left nostril, a red throat, and sibilant rales in 
both lungs. The temperature was too high for an ordinary bronchitis and I 
suspected incipient pneumonia. 

By October 13 the temperature had risen to 104° F., the rales had assumed 
a subcrepitant character, and dusky cyanosis of the acral points had appeared. 
The diagnosis of pneumonia was becoming more obvious. The blood count on 
October IS was: 


Hemoglobin 86 per cent Pol 3 muclears. . 

Erythrocytes 5,600,000 Band forms. 

Leukocytes 17,400 Lymphocytes. . 

Smear study Normal Eosinophiles. . . . 

Monocytes. . . . 


67 per cent 


1 

1 


The sputum had a distinctly purulent character and was so strikingly like 
the laudable pus of an evacuated boil that I had it cultured. The report (re- 
peated and confirmed) was Staphylococcus aureus. .At least 1 ounce of thi’ 
unusual pussy sputum was raised daily and during all his illness this boy raised 
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. 500 cc. The e.pe..aUon ^ 

r otle:" t STutao^nr SepUcJe..r and 

JrSrLr bu'? a^fcxSanrvitaUty xyas converted into profound weakness. 
TUf- hnv lost an average of 1 pound daily for U\ent\-fi\e da>.. 

tTc 'pien was n^ver palpable. Throughout the illness there were no 
boils no paronychia, or any other signs of skin involvement, primary or secon- 
dart-. The left nostril which was filled with pus on my first visit 
had been cleaned out continually, but a smear taken at the time of the ..putu 



Tig ISO— Case 1. L S., twelve years, 10/18/34. Soft hazy infiltrations in both 
lower lobes. Lett somewhat obscured by the heart shadow. 


j-ue unne was always nega- 


cullurc showed gram-positive cocci predominating. 

ti\e There was nothing in the clinical course to suggest sepsis 

(In (\lol,er IS signs of consolidation appeared in the left lower lobe wdth 
nonu n.os raU- al the right base. On the 21st, in the left lower lobe I de 
...■,e,l ;,een,r.U.c;ux and whispering pectoriloquy which, in addition to liietallic 
'..t. -egee-'e,. cavitation, a far more common complication in the adult type 

, V,;,- 1-6 .however, showed no cavitation though re 

f^cesses. The heart sounds were rapid 

.•.!]?d''t"”'^ ^PP®^’’'''^ '’ 60 ' toxic. Large doses 

■- With the advent of poor 
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myocardial action, digitalis was started. The raising of purulent e-xpectoration 
now reached its height (2 ounces daily) and probable swallowing of some of 
this sputum with its attending nausea made him vomit. Dusky cyanosis con- 
tinued throughout the illness but was never severe enough to require o.^gen 
therapy. 

On October 22 he began to eat better and on the 24th the blood count 
showed : 

Hemoglobin 86 per cent Polynuclears 72 per cent 

Eiythrocytes 5,600,000 Band forms 12 

Leukocytes 2 9,500 Lymphocytes 15 “ 

Eosinophiles 1 

On October 25 he developed the prolonged expiratory wheeze characteris- 
tic of asthma, with sibilant and sonorous rales in both lungs, lasting forty- 





Fig. 157 .— Ca.sc I. 10 29 .34. The entire right lung is now studded 
small hazv infiltrations. There is some consolidation and pleural thickenin„ 
of the right lower lobe. The left lung shows some increase in number ao 
density of previous shadows. 

eight hours. This came on about the time when consolidation of the rigbj 
lung was detected on ph>sical e.xamination. .-Xt the same time he complame^ 
of pain in the left chest, but there were no Eign.s of pleural invoKement.^ 
feared rupture of an absces- into the pleural cavity. Exhausting coughing sp- 
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continued with occasional vomiting, but the patient ate 

.cAine a hieh caloric diet. Codeine in doses of 1 gram every three hours had 
no effect on^ither the pain or the cough. After two days the chrat Pa>n 
sided and the increased dusky cyanosis abated slightly. The roentgen finding> 

are shown in Fig. 157. . 

On October .50, a second attack of asthma occurred, confined, cunousK 

enough to the richt luns where there was diffuse involvement. The left lung 
had chiefly the basal part affected. The next day there was blood in the sputum. 
On November 1 the signs of consolidation of the left lung had largely disap- 
peared, but there were still numerous rales throughout the right^ lung. The 
richt lower lobe, in addition to consolidation, now had signs suspicious of cavi- 





I le ISS c aM' 1. 12 4 54. Both lungs normal now e.xcept for generalized 

increase of lung markings. 


latinn, vnh pectoriloquy and tinUing rales, not verified by roentgen ex- 
am, nat.on That nieht the patient suffered from excruciating pain in the righi 
axilla, and once more 1 icarcd pleural invasion. 

Havinc oliverved that the spread of nhvsinl j 

u^ualK lolhnud clo.e upon violent cougWng sLlls I be 
hron.hoconic spread and therefore deemed it of the '"t a 

a-,:;,:;:,;'” s. t::,-- ; “p- 
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phine therapy; I am inclined to believe that there was causal relationship 
between it and the morphine therapy. On November S the temperature became 
normal, four weeks after onset of the illness. He still coughed, but relatively 
little. The expectoration had become increasingly smaller but the drenching 
sweats persisted. The patient was too exhausted to react or eat as well as 
when more acutely ill. Fortunately, however, during the next three weeks 
the physical signs cleared up and he began slowly to improve. On December 4 
he was able to go out and have an x-ray of his chest taken, which proved to 
be almost normal (Fig. 158). Further e.xamination on January 14, 1935, re- 
vealed essentially normal radiographic findings. 


Comment . — We have in this case a form of primary bron- 
chogenic staphylococcus pneumonia which may be termed the 
adult type, characterized by breaking down of lung tissue, as 
evidenced by the large amount of pus coughed up during ill- 
ness. We witnessed extreme toxemia, profound prostration, 
septic temperature (no manifestation of sepsis), drenching 
sweats, dusky cyanosis and the recovery in pure culture of 
Staphylococcus aureus from the purulent sputum. Signs of 
consolidation with pectoriloquy and whispering pectoriloquy 
indicated a destruction or necrosis of pulmonary tissue of large 
dimensions, despite the negative roentgen findings for cavita- 
tion. The bacteriological studies, the aputrid character of the 
sputum and lack of fetid odor to the breath excluded anaerobic 
necrosis of the lung. At no time was there marked anaerobic 
or much increase of respiration in the presence of cyanosis. 


How did the patient contract this disease? 

With his habit of picking on his skin which evidently har- 
bored numerous staphylococci, and then his nostrils, he prob- 
ably made a rich transplantation to the nares. On my first 
visit, as stated, the left nostril was full of pus which later 
showed a predominance of gram-positive cocci. Then, the fac- 
tor of infection of the respiratory tract allowed the staphylo- 
coccus to travel down the bronchial tubes to the lungs. 

In spite of two attacks of pleural pain, indicating subpleural 
foci, no empyema or pyopneumothorax developed, a striking 
feature of the adult form of primary staphylococcus pneumonia. 
For the reason that the liberal use of morphine may have been 
instrumental in avoiding such an undesirable complication and 
to minimize the bronchogenic spread as a result of the dis- 
tressing cough, I advocate the judicious use of morphine in this 
pulmonary’- syndrome. 
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Very interesting as a by-product, were the asthmatic at- 
tacks. We speak glibly of bacterial allergy, yet this boy had 
one attack of asthma involving both lungs and later two ^-ttacks 
confined to the right lung where the lesions were more diffuse 
and more numerous, bringing up an interesting speculation re- 
garding local or general sensitization. 

Because this boy was so presumably subject to staphylo- 
coccus infection and sensitive to the staphylococcus protein, 
skin tests were performed with a staphylococcus vaccine and a 
staphylococcus toxoid in low dilutions. The reactions to both 
were markedly positive. He was then inoculated with both 
the toxoid and the vaccine in dilutions of increasing concentra- 
tion until skin reactions to both became negative. This therapy, 
which consumed six weeks at the rate of 2 injections weekly, 
was adopted because of the good results reported by various 
observers.^®’ In September, 1935, he was still negative to 
intracutaneous tests with both toxoid and vaccine. Since this 
treatment, he has been free of boils, has had no asthmatic at- 
tacks and has been in excellent health. I have had no experi- 
ence with the new staphylococcus antitoxin, and cannot say 
whether it should be used for staphylococcus pneumonia, but 
it may be worthy of trial in view of reports.^®’ 

Primary Staphylococcus Pneumonia in the Infant. — 


The picture of primary staphylococcus pneumonia in the infant 
is quite different from that of the adult, just described, par- 
ticularly wth regard to speedy susceptibility to pleural com- 
plications. The explanation may be that the older child or 
adult has a greater margin of safety because the suppuration 
in this primary bronchogenic form begins in the terminal 
bronchioles with ample pulmonary tissue intervening between 
the bronchiolar focus and the pleura. The infant’s lungs are 
much smaller than those of an older child or adult but un 
tom, natch- the furuncles are not. The natural progresston of 
a lung bo,l. llterclorc. quickly eKects penetration into the 
pleura cavity. Tt a continuous tract is laid open betweL fte 
email bronchus and the pleura a pyopneumothorax results If 
the abscess simply perlorates into the pleura witl,™ . “ 

linuity with the bronchial end simnle ttafnout con- 

The respiratory infection shortly develops into^if”'* 

mg and very toxic pneumonitis which in a dayTt^tdet 
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goes the catastrophe of a parapneumonic empyema or a pyo- 
pneumothorax. There is a marked and sudden change when 
this occurs. The infant becomes very cyanotic and dyspneic — 
not the dusky or cherry-colored cyanosis described for the older 
child’s staphylococcus pneumonia, but the indigo type neces- 
sitating immediate oxygen therapy. The rapid changes and 
picture of extreme shock with anoxemia (from pleural involve- 
ment) are practically diagnostic of this form of infantile pneu- 
monia. 

In a few cases, the pneumonitis is so violent with many con- 
fluent suppurative and necrotic pulmonary foci, that the in- 
fant dies within a day or two, even before pleural complications 
can supervene.^”’ The vast majority, however, progress into 
an acute empyema or pyopneumothorax. The following 2 cases 
illustrate this characteristic clinical picture of primary staphyl- 
ococcus pneumonia in infants, one developing empyema and the 
other pyopneumothorax. 


Case II. — L. S., a first chUd, thirteen days old, born to parents healthy 
and free of familial disease, was admitted to the Bronx Hospital, January 22, 
193S. She was a full-term baby, low forceps delivery, and was normal after 
birth until five days of age when she presented evidence of a cold with snuffles 
and sneezing. Five days later she was taken home and the following day had 
a little fever, coughed and vomited. During the next twenty-four hours her 
temperature rose to 102° F. and I was called to sec her. 

Upon examination I found a red throat, rhinitis, slight dulness at the left 
base, no change in breath sounds, and marked distention of the abdomen. The 
next day (thirteen days of age) her temperature rose to 103° F., she became 
more distended, began to refuse her bottle and was slightly cyanotic. She was 
breathing rapidly (50 per minute) and in addition to dulness had diminished 
breathing at the left base. She was rushed to the hospital. Immediately after 
admission she stopped breathing, turned cyanotic, and was on the verge of 
e.xitus. An alert intern quickly gave her artificial respiration, and as soon as 
she began to breathe put her into an oxygen tent. 

On January 23, when she was two weeks old, I found her to be cyanotic 
with grunting and respiring rapidly (60 per minute), despite the fact that she 
was in an o.xygen tent. I also noted dulness and diminished bronchial breathina 
at the left base with an occasional fine rale. The urine was negative except 
for a few white cells. There were no furuncles, no skin infections and no 
paronychia. The blood count at this time was: 


Hemoglobin 80 per cent 

Erythrocj'tes 4,500,000 

Leukocytes / 3,300 

Mature polys 47 per cent 


Immature poly’s 25 per cent 

Lymphocytes ^ 

Monocytes 

Turck cells 2 


Marked to.xic granulations of the neutrophils were noted 
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January 24: Dulness increased to involve the upper lobe. The lower lobe 
was rather flat on percussion, suggesting fluid, and diminished bronchial breath- 
ing was stm heard. This occurred only two days after signs of pneumoma 

were found. ... 

Januarj- 2S: Flatness now completely replaced by dulness, indicating, I 

thought, fluid in the left pleura. 

Januaiy 26: Roentgen examination (Fig. 1S9) showed consolidation of 
the left lung with displacement of the mediastinum to the left, the side of the 





Ir-imi 


,, , ^ ^ iuu^ empnysematous WTiethpr ih 

.'■•ul not could not be stated by roentgcnologLst I asnirated I 
1 C ancle of the left scapula and removed 50 cc S thS t 
l'■.o Iho so thick that the Potain method’ of ^ 

•.OM-.:-,;! and the serinee method wa^ sub^Ututed Tt, was un- 

Staph.U.occu- aureus on three 00™’ S 
i-o^. ; much .■ ■.icr ;:s;,ir;,lion. espcriallv the n-'an^^ condition im- 

>--n tint The babv .eis ^ble to 

f-t aspiration there was a boil-like 
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infection. Signs of fluid were still present and I aspirated 40 cc. of thick pus, 
allowing air to enter the pleura after the syringe was disconnected until the 
pus stopped oozing. A wet dressing was applied to the chest wall. 

January 29: Roentgenographic examination showed cloudiness over the 
left chest, probably due to the thickened pleura and residual fluid. The intro- 
duced air had displaced the mediastinum slightly to the right (Fig. 160). The 
baby, now twenty days old, showed dulness over the left lower lobe and flat- 
ness over the upper lobe. Aspiration above the angle of the scapula pointing 
the needle upward netted 3S cc. of green pus, liquid now instead of cheese— 



Fig. 160. — Case 11. 1/29/35. *-Ray now shows cloudiness over the left chest, 
due to residual fluid and thickened pleura. 


since the air replacement was begun. As after the previous aspirations, a bo 
formed at the site of puncture. 

Januar>' 31: Pus was streaming through the last puncture wound. Pre=' 
sure over the side of the chest caused more pus to e.vude and coughing rcsulte 
in an e.xpulsive stream, .'\bout 4 ounces of pus drained daily by this metno . 
far more than infiltration of the chest wall could account for. Bubbles argue 
for an intrapleural origin. In other words we were virtually dealing with a 
traumatic empyema necessitas. .Alcohol dressings were applied to the 

February 2: Spontaneous drainage through the puncture site had stoppe 
and there was still dulness of the upper lobe. A needle was imerted v. h.c 
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dropped as if into a cavity. Ten cc. of liquid pus was withdrawn. The tem- 
perature which had ranced from 100° to 103.6° F. had come down to normal. 
Fcbruar^• 4; Twenty cc. of thick pus evacuated from left upper lobe area 
Februar^- 7; A shth aspiration resulted in the removal of 20 cc. of thick 
pus. Tempe’rature conUnued normal, the child was eaUng well and folding her 
wei-ht Roentgen examination showed consolidation of the lower tvo thir = 
of the left lung. There was a large pneumothorax from air replacement on this 



I le Hit —Case 11. 2/7/35. i-Ray shows consolidation of the lower two 
ihiid- ..I ibe left lunc. There was a large pneumothorax on this side from the 
an imroducid after aspiration. Th'is caused dkplacement of the heart and 
me.haMuumi to the riebt. There was a little fluid present yet. but a marked 
'ou tp'ur swcllinc is \-isiblc over the left chest. 


Vl.ub ri,. placed the heart to the right, mere was little fluid present but 
Aclline was visible over the left chest (Fig. I 6 I) ’ 


ni.al.ed M.u ti'^ue s\\< 

, , c , • • ^ “<^4 (fig. 161) 

I 1 ...U.,r\ . n.-e m temperature to 101.8° F dulnecs of tn. 

- a,,.., a,..„ 1 "‘I 

"a" <>■« ” ’ 

rnis IS m contrast to 
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statements made as to the longer duration and fatal procrastination of the 
aspiration treatment of empyema 23. 32, 33 

February 14: Temperature normal since February 8. Dulness over the 
upper lobe, slight dulness over the lower lobe, fine rales scattered throughout. 
The infiltration of the subcutaneous tissue was rapidly subsiding. Roentgeno- 
gram showed marked resolution of the process in the left chest. There was a 
resolving pneumonia at the base. The ribs in the a.villarj' line showed slight 
periosteal thickening and the left chest was narrow compared to the right. 


fi.. 


I'ig. 162. — Case IT. .r-Ray shows further clearing of the proce-s 

in the left chest. There «a.s still thickening <if the pleura and periosteum ol 
some ribs. It was n<i« evident that the consolidation of the left lung was rc 
solving. 

The soft ti.ssue .swelling wa.s much diminished, in order better to expand ih' 
lung, CO 2 inhalations were attempted, but the child struggled so violently thil 
this was soon abandoned. 

February 2.i: Left chc.st still dull. Kales present Breathing diminL-he. 
but less marked than before The child looker! well and was gaining weight 
Roentgenogram showed further clearing of the proce-s in the left chest. Then 
was still thickening of the pleura and also of the perio-teum of -ome ribs, h 
was now evident that there w.r^ t on-olirlation of the left lower lobe which ■■ ' 
re.sohdng (Fig P'-’i 
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The weight on admission, January 22, was 8 pounds. On March 1, when 
discharged she weighed 8 pounds 10 ounces. Examination in April showed 
slight dulness and a loss of elasticity of the left chest wall, but the breath 
sounds were normal and there were no rales. Rocntgenographically there was 
still clouding of the left lung and a slight thickening of the pleura. 

Roentgen examination in May (Fig. 163) showed no abnormality of the 
lungs, but a thickened pleura, a residuum of the empyema. The patient is 
now almost one year of age and weighs 23 pounds, has excellent color, presents 
a normal examination with equal expansion of both lungs and no deformity of 
the chest (Fig. 164). 

Comment . — This case began with apparently an ordinary 
respiratory infection. After a few days, when the baby was 
twelve days of age, pneumonia probably set in; two days later 
signs of fluid were present, corroborated by the roentgen ex- 
amination and proved by aspiration. That the staphylococcus 
pneumonia developed through the bronchogenic route was 
demonstrated by the absence of history or findings of a skin 
infection in the mother or child, and by the course. 

I agree with those who feel that empyema rarely if ever 
needs immediate surgical intervention.*'- **' *'• *■’’ **’ Cer- 

tainly the results of large series of cases treated with aspiration 
with or -without air replacement compare favorably with the 
results obtained by surgery.*'’ **’ *®’ In my experience opera- 
tion on empyemas in babies below three months of age is prac- 
tically an invariably fatal procedure. 

I have found aspiration with air replacement more effec- 
tive than simple aspiration. In the first place, it is easier to 
empty the pleural cavity. Secondly, the pleural layers are 
better cushioned, and, even more important, thick, cheesy pus, 
such as was aspirated in this case, is liquefied by the entrance 
of air facilitating further aspirations. 

If aspiration fails, in a short time, to evacuate the chest and 
relieve the tension of the mediastinum, closed thoracotomy is 
indicated. The criteria for this operation are: persistent signs 
of fluid, dyspnea, and the roentgen finding of a displaced 
mediastinum. 

In the past two years we have subjected 3 infants to a 
closed operation with excellent recoverj' in all, confirmed by 
roentgen studies w’hich demonstrated satisfactory emptying of 
the involved chest. The temperature may remain somewhat 
elevated after good drainage is established for the reason that 
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Uie underlying staphylococcus pneumonia usually runs a course 
of from three to six weeks, after which recovery ensues. 

The staphylococcus, like the pneumococcus and the strep- 
tococcus, is composed of different strains. The toxicity of the 
invading strain is an important factor in the prognosis of the 
staph 3 dococcus pneumonia. The smooth strains are not only 
distinguished by different carbohydrate fractions, but are better 
toxin producers.^^’ The variation in toxin elaboration has 
been kno^vn for some years.^®’ The staphylococcus 

toxin or toxins have a necrotizing effect on the skin and 
subcutaneous and muscular tissues, hemolyze red blood cells, 
and, when injected intravenously, produce death in animals. 
There is a high correlation between these various effects so 
that the toxin can be titrated according to its hemolytic 
powers.^®' Therefore, a Staphylococcus aureus 

grorni on blood agar plates which has no zone of hemolysis 
probably belongs to one of the less potent strains. 

Another recently discovered curious fact about the staphylo- 
coccus is that the toxic strains produce colonies not of the 
classic golden color, but of a lighter yellow.®“’ In this case 
and in the first patient, the boy of twelve, the organism cul- 
tured was not hemolytic and of a golden color. Apparently 
this less toxic strain played an important role in the successful 
outcome of these 2 cases. In Case III, soon to be described 
there was recovered a staphylococcus which was both yellow 
and hemolytic, and termination was fatal. 


Since staphylococcus pneumonia in infants is almost always 
accompanied by empyema or pyopneumothorax, a good index 
of the frequency of this form of pneumonia can be obtained bv 
statistics of tlie frequency of staphylococcus empyema in 
children. Holt and Howland”- report an 8 per cent incidence 
of staphN-lococcus empyema in children, which is the percen- 
tage reported from the Brookljm Jendsh HospitaF® Wilen 
sky-' reports 10 per cent. vvnen- 

When the age group is very young the incidence rises In 

(.hildren below two vears of age Snenrp-® ro,, * j 
H. uor” 23 per cent; RienhoS and DaviM„“ 
ll.iu- IS per cent, and N'euhof and Berck^r jji? 

In infants under one vear of age the inrirl ~ 
to .vt per cent; below six months o^f age to 

V,,;. H per cent. 
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I believe it is correct to say that the most common cause 
of empyema in an infant below three or even six months of age 
is the Staphylococcus aureus.""’ Neuhof and Berck do 
not clearly separate the primary from secondary or septic 
forms, as the result of which the picture of sepsis in their cases 
is more prominent and much more frequent than in the primary 
form. Yet most of the postmortem studies of their cases proved 
that the children died not of sepsis but of a continued pneu- 
monic infection with pleural suppuration, which finally even- 
tuated into a fatal pericarditis, a dreaded complication of left- 
sided empyema. The mortality of staphylococcus empyema in 
infants is between 50 and 100 per cent,-"’ probably 

nearer the latter figure in very young infants. 


Case HI. — ^R. F., a female, seven weeks of age, was admitted to the hos- 
pital with a history of having developed a cold seven days before admission 
that began with a running nose, and a slight cough. Four days later the tem- 
perature was considerably elevated and on the fifth day rose to 103“ F. The 
child began to cry and was restless. On examination by Dr. N. Ravin, signs 
were detected in the right upper lobe. The next day the child was worse and 
I was asked to see her. Examination revealed spread of the process on the 
right side and an incipient pneumonia on the left side. There were no lesions 
of any kind on the skin and no one in the family was suffering from boils or 
any other skin infection. The rest of the examination was negative except 
for a slight cyanosis and a distended abdomen which is a prominent feature 
of staphylococcus pneumonia in infants, and frequently simulates peritonitis. 
My attention has been called to one case in a newborn infant where this mis- 
take in diagnosis was made and the child was operated on for peritonitis. At 
autopsy pneumonia and empyema were found due to staphylococcus aureus. 

On the following day, the seventh of her illness, the baby became suddenlj 
so much worse that she was sent at once to the hospital. 

On admission she was acutely ill, moderately cyanotic, very restless, cried 
loudly and was suffering from rapid labored respiration. There was con- 
solidation of most of the right lung with numerous subcrepitant rales through- 
out. In the left lung there was a mixture of .sibilant, sonorous and suberep- 
ilant rales, with an area of dulness and bronchial breathing in the left axillar) 
region. There was slight cervical rigidity, but the fontanelle was normal. The 


abdomen was greatly distended. 

The findings of a roentgen examination explained the sudden change m 
this child’s condition. There was marked consolidation throughout the right 
lung with a small pneumothorax in the right a.xillary region. The mediastinum 
was displaced to the left. This was interpreted as being due to a mixture oi 
air and fluid in the pleural cavity in addition to pneumonia on the richt side 


(Fig. 163). 

The blood count showed: 
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Hemoglobin 62 per cent 

Eo'tbrocytes 4,500,000 i 

Leukocyte? 24,500 

Pol\-s 15 per cent 

We now felt that we were dealing with a staphylococcus pneumonia in an 

infant, with perforation of an abscess, and a resulting pyopneumothorax. 
Aspiration in the right axillar>' region yielded IS cc. of milky fluid wuth a 
reddish tinge such as Chickering and Parki described as characteristic of the 
sputum of their cases. In addition, 50 cc. of air was aspirated. The child was 
then put into an oxygen tent, but in spite of two more aspirations with re- 
moval of air and 10 cc. of thin fluid each time, her condition grew worse. 


Ljunphocjdes 18 per cent 

^Monocytes 8 

Iiletamyelocytes 3 

Band forms 36 



*'1^ ' *’ showed a marked consolidation 

Ilu.uwbout the r.chl lune. uith a small pneumothorax in the right axillary 
..•CMun The meduasunum «.-,s dhplaced to the left. The picture was f 



l.n p,i„rj exudate revealed a mixture nf 

.'.'.Ur cr.nrinc in colonies nf , Pneumococci and 

: di-'.inc-.ly hehter than the' clas.de “id" 

' Urr’.ir.;.;!rin i'. r.e. r.T ' ' ^PP®'’‘^ntly of a toxic 
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CLINIC OF DR. J. EPSTEIN 

STUY\fESANT POLYCLINIC 


FURTHER CLINICAL OBSERVATIONS ON THE TREAT 
MENT OF PERTUSSIS WITH GOLD TRIBROMIDE 

Pertussis or whooping cough is a world-wide disease and 
has been knowm for many centuries. It is almost always 
present in an epidemic, endemic or sporadic form. There are 
seasonal and yearly fluctuations in the morbidity, complica- 
tions and mortality. Whooping cough is more prevalent in the 
southern states and more severe in the northern states. The 
higher morbidity in the southern states is probably due to the 
greater susceptibility of the negro population to whooping 
cough. The higher mortality in the northern states is due to 
the greater incidence and severity of the respiratory diseases 
in the cold climate. The negro race living in the northern 
slates has both a greater morbidity and a greater mortality 
from pertussis than the white race. The disease affects chiefly 
young children, though no age is exempt. The younger the 
child, the worse the disease and the greater the mortality. . The 
annual mortality from pertussis in the registration area of the 
United Slates during recent years has been about 10,000. The 
universal occurrence of pertussis, the long duration of the ill- 
ness. the debilitating effect on the chUd, the many complica- 
tions and the high mortality make this a dreaded disease 
Gold tribromide was practically unknown in the field of 
.nedicine until the year 1930. In that year, I became interested 
in the medicinal value of gold tribromide and have made manv 
observations on its pharmacology^ and therapeutics. I was led 
to the study of gold tribromide through two different burcon 
V vi cent lelds of interest. One was through the studv of 
i-arious bromides and the other tlirough a search for^^ ^ 


^495 
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Study of the bromides, I divided them on a chemical basis into 
monobromides, dibromides and tribromides. Potassium bro- 
mide (KBr), sodium bromide (NaBr), lithium bromide 
(LiBr), and ammonium bromide (NHiBr), are monobromides. 
Calcium bromide (CaBr 2 ) and strontium bromide (SrEr^) 
are dibromides. Gold bromide (AuBrs), arsenic bromide 
(AsBrs), iron bromide (FeBrs) and aluminum bromide 
(AlBrs) are tribromides. In observing the action of the bro- 
mides, I found that the dibromides gave better bromine or 
sedative action than the monobromides and that the tribromides 
were more effective than the monobromides or the dibromides. 
Of the tribromides, the most suitable preparation for medicinal 
purposes is gold tribromide. This drug I have used in whoop- 
ing cough with very good results. In Medical Clinics of 
North America, July, 1933, 1 stated: “The result of the treat- 
ment with gold tribromide in about seventy-five whooping 
cough cases from my own practice and from other observers 
was most gratifying. After two or three days of treatment, me 
cough was less frequent, the attacks were shorter and milder 
and the children slept better. In three or four weeks, the cough 
gradually ceased.” 

Further Clinical Observations.— Since my previous re- 
port on the treatment of pertussis with gold tribromide, a large 
clinical experience has accumulated showing the undoubted 
value of this gold salt. Of the large number of whooping cougn 
children who were successfully treated with gold tribromide, 


a brief report is given here of 350 cases. 

Report of 350 Whooping Cough Cases.— During a 
period of almost six years, 350 whooping cough cases received 
special study. There were 191 female and 159 male cNldre , 
their ages ranging from three weeks to eight and one-hal y < ■ 
To 20 of the 350 children, prophylactic vaccination was „ 
by the family physician from one to two years Pr^r 0 ^n 
onset of the whooping cough. The 350 children 
into two groups: those who were treated ^'^th gold tr.b om 
exclusively and those who were treated wth other therape 


Gold Tribromide Treatment— To 250 
bromide was given as the only medication. The ntrul s 
treatment may be summarized as follows. There 
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siderable improvement in tlie cough isnthin a week and it en- 
tirely subsided in 100 children by the end of diree weeks; m 
75, by the end of four weeks; in 45, by the end of four and one- 
half weeks and in 30, by the end of five weeks. The average 
duration of the illness in tlie 250 children who were treated 
with gold tribromide exclusively was tliree and eight-tenths 
weeks. 

Drug, V ucchie arid Placebo Trcatiucut. ^In order to have 
a comprehensive idea of the therapeutic value of gold tribro- 
mide in the treatment of pertussis and to compare the gold 
treatment with other methods of treatment, 100 whooping 
cough children were used as controls. Fifty-five of these 100 
children were treated with the usual antiwhooping cough 
remedies consisting chiefly of sodium bromide, antipyrine, 
phenobarbital and camphorated tincture of opium. Twenty- 
five children were treated with pertussis vaccine. Twenty 
children received no medication at all but were given various 
placebos consisting mainly of water flavored and colored with 
different syrups. 

The results with these various treatments are briefly as 
follows; Improvement in the cough was not noticed until the 
beginning of the third week and the average duration of the ill- 
ness in the 55 drug-treated children was nme weeks; in the 25 
vaccine-treated, was ten and six-tenths weeks and in the 20 


placebo-treated, was twelve weeks. The average duration 
of the illness in the entire group of 100 children who were 
treated witli drugs, vaccines or placebos was ten weeks. 

In this group of 100 children were included the 20 children 
who received prophylactic vaccination. The prophylactic 
treatment in these 20 cases did not have any material effect on 
the course of the disease. In my own practice, I found the 
preventive vaccination of pertussis of doubtful value 

Conchisiou. -Prom a comparison of the therapeutic results 
m the gold tnbmnude treated children with those treated bv 

r,..„ .,.e ue..e„. .he 

.he co„eh i., .00 „-as ,e„ eeeeb: A gSat 
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will clearly show that under the gold treatment the duration of 
the whooping cough was cut down almost to one-third. It has 
also been of great help in relieving the violence and the fre- 
quency of the coughing seizures and in giving the children con- 


siderable rest and sleep. 

Gold Tribromide in the Treatment of Other Cough 
Disorders. — Clinical experience has shown that gold tribro- 
mide is also of considerable benefit in relieving the cough due 
to any irritation along the respiratory tract especially when the 
cough is persistent and spasmodic. In a special study of SO 
children during the winters of 1935 and 1936 who were affecte 
with various cough disorders, gold tribromide was found far 
superior to the usual cough remedies. I have used this gold 
salt in a considerable number of cases of bronchitis an 
bronchial asthma and found it to cause relaxation of the spasms 
with great relief in the cough and dyspnea. A great many 
physicians and phthisiologists are using gold tribromide tor 
the relief of the cough due to pulmonary tuberculosis. It is 
claimed that gold has a specific effect on the tubercu oi^ 
process. Gold tribromide is preferable to gold and sodiu 
thiosulfate in the treatment of pulmonary tuberculosis becaus 
it is given by mouth thus avoiding the trials and tribula i 


of intravenous medication. , 

Gold Tribromide in Medicine.— The therapeutic vaiu 
of gold tribromide is due to the effect of the gold ions an e 
tribromine ions. Gold is an antiseptic and rn^y , 

tive inhibitory action on the Bordet-Gengou bacilli. It i ‘ 
said to be a stimulant to the defensive processes of the y 
similar to nonspecific proteins. The tribromide - 

tive action on the nervous system including the coughing 
No other gold salt and no other bromide salt has the s 
pharmacologic action and therapeutic effect in pertussis as g 


‘"'’phamaceutical Preparation of Sold 

As gold tribromide is an unstable and easily ?. n-ed 

it undergoes deterioration and decompensation when 
in pills, capsules or in an aqueous solution, "a 
found difficult to make it in a reliable, standardize p P 
tion. After considerable experimenting, it was 
Ta stable, assayed and palatable elixir known pharmaceu 
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tically as elixir bromaurate. The average dosage for children 
of this elbcir is 1 teaspoonful every four hours. Adult’s dosage 
is 2 teaspoonfuls. 

Summary. — Three hundred and fifty whooping cough 
cases are reported. To 250 gold tribromide, in the form of 
elixir bromaurate, was given exclusively and the average dura- 
tion of the illness was three and eight-tenths weeks. To the 
other 100, various drugs, vaccine or flavored water was given 
and the average duration of the illness was ten weeks. It is 
therefore clearly evident that under the gold treatment the 
duration of the illness was greatly shortened and there was an 
almost immediate improvement in the cough and in the general 
condition. 

The pharmacologic action and the therapeutic effect of gold 
tribromide indicate its usefulness not only in whooping cough 
but also in other cough disorders and in bronchitis and 
bronchial asthma. Aurotherapy is giving encouraging results 
in the treatment of pulmonary tuberculosis especially in re- 
lieving the cough. 
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GOLD AND SODIUM TETRABROMIDE IN THE 
TREATMENT OF EPILEPSY 

In an effort to interpret chemical valences into terms of 
medicinal values, I classified the bromides into monobromides, 
dibromides and tribromides. Starting with the assumption, 
later proved by clinical experience, that there is an increase in 
the therapeutic effect of the bromides with an increase in their 
valences, I came to the study of gold tribromide (AuBrs) 
which is now being used extensively in the treatment of per- 
tussis. 

Encouraged nith the therapeutic results of gold tribromide 
in the treatment of pertussis, I began about three years ago a 
study of gold and sodium tetrabromide (AuNaBti) in the 
treatment of epilepsy. Though pertussis and epilepsy are two 
distinct and separate diseases, they have many points in com- 
mon. Both are characterized by spasmodic or convulsive 
seizures or fits and both have a sudden onset and a sudden 
termination. Both diseases are commonly set off by some re- 
flex irritation and in both conditions there is a general nervous 
In-perirritability. Both pertussis and epilepsy are benefited 
by sedative drugs especially the bromides. Bearing in mind 
the certain similarities of these two diseases and the fact that 
tbe spasms of pertussis are effectively controlled by a tribro- 
mide of gold, it was reasonable to assume that a tetrabromide 
of gold would aid in controlling the spasms and convulsions of 
epilepsy. I therefore tried gold and sodium tetrabromide in 
the treatment of epilepsy. 

Gold and Sodium Tetrabromide. — This chemical was 
hardly known in medicine before I became interested in its 
theraiicutic iwssihilities in the treatment of epilepsy It is a 
dark hrorwi crystalline powder, soluble in water and unstable 
when not properly dispensed. 

^ 1 he exact effect of gold on the nerxmus system is hard to 
ueterminc. Gold is claimed to cause absorption of inflamma- 
tory and edematous neiwe tissue. The effects of the bromides 
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on the nervous system are well known; they act as neuro- 
sedatives and cerebral depressants. The exact action of the 
sodium in this chemical cannot be definitely stated. The thera- 
peutic value of the compound of gold and sodium tetrabromide 
cannot be readily interpreted because the amount of bromide 
in the usual dosage of gold and sodium tetrabromide is in it- 
self too small to cause a marked neurosedative effect. It 
must, therefore, be assumed that as a result of the chemical 
changes and reactions taking place between gold, sodium and 
bromine, a new chemical is formed which has definite anti- 
convulsive, antispasmodic and neurosedative action. The 
therapeutic effect of a tetrabromide has been shown to be 
greater than that of a tribromide, dibromide or monobromide. 

Gold and Sodium Tetrabromide in the Treatment of 
Epilepsy. — After considerable pharmacologic and therapeutic 
tests with gold and sodium tetrabromide, I tried it in 35 cases 
of epilepsy. Of these 35 cases, 25 were grand mal and 10 petit 
mal. Many of these patients came from the practice of other 
physicians to whom I wish to express my appreciation. The 
35 cases were under observation for two years. The method 
of treatment was as follows: For the first six months, they 
were given gold and sodium tetrabromide exclusively; for the 
second six months, they were given sodium bromide, phenobar- 
bital and occasionally other sedatives; for the third six months, 
they were again treated with gold and sodium tetrabromide 
exclusively; for the fourth six months, sodium bromide, pheno- 
barbital and hyoscyamus were given. The results were 
definitely in favor of the gold treatment. During the two six- 
month periods when they received gold and sodium tretrabro- 
mide exclusively, the duration of the convulsive attacks was 
shortened; the severity of the spasms wms diminished and the 
periods between the epileptic seizures were lengthened. 

While the number of cases observed were too small and 
the time too limited for a full estimate of the therapeutic value 
of this gold salt, still it has showm definite therapeutic action 
and is worthy of further trial and larger clinical experience. 
I\Tien one considers the poor results with the usual remcdie.-> 
in the treatment of epilepsy, this new chemical will, after a 
fair trial, be shown to be superior to the present drug treat- 
ment. The small amount of bromide in gold and sodium 
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tetrabromide will not cause the deleterious effects so common 
nith tlie large doses of sodium or potassium bromide or pheno- 
barbital. 

Gold and Sodium Tetrabromide in Other Diseases.— 
The therapeutic effect of this gold salt in epilepsy has sug- 
gested its use in allied diseases. I have used this chemical in 
a few cases of migraine, paralysis agitans, chorea and the neu- 
roses with encouraging results. 

Pharmaceutical Preparation. — Gold and sodium tetra- 
bromide should not be used in pills, capsules or tablets but in 
a properly prepared solution. A uniform, standardized prep- 
aration of gold and sodium tetrabromide is now available. It 
is known pharmaceutically as aurosodobrom. The dosage for 
adults is 10 drops; for children, 5 drops in water three or four 
times a day after meals or more often when indicated. 

Summary. — \\'hile my experience with gold and sodium 
tetrabromide in the treatment of epilepsy has not been' exten- 
sive, it has already given sufficient evidence of its undoubted 
value. Gold and sodium tetrabromide has the therapeutic 
effect of gold and tetrabromine. It acts as an effective anti- 
convulsive, antispasmodic and neurosedative. 
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From the Department op Medicine, New York Post- 
Graduate Medical School and Hospital, Columbia 
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EVALUATION OF THE CARDIAC STATUS OF THE 
SURGICAL PATIENT 

The successful outcome of an operative procedure to re- 
lieve a surgical condition in a patient who has also a damaged 
heart requires more than a mere delineation of cardiac diag- 
nosis. The problem requisitions the skill and judgment of the 
internist, the surgeon and the anesthetist in order to conquer 
tlie condition needing surgical interference as well as to allay 
the fear and anxiety of the patient. 

The fear and anxiety that accompanies the problem of de- 
termining the surgical potentialities of a cardiac patient con- 
tinues because of the general fear of heart disease and because 
of the often repeated difficulty of distinguishing surgical shock 
from primary cardiac failure. Postoperative heart failure has 
long been an old “hold-all” into ivhich has poured unfortunate 
failures of judgment and technic. 

There are two factors upon which evaluation rests. Both 
are of equal importance. The first of these concerns the skill 
with which the operative procedure is performed; that is, the 
skill of the surgeon and his helper, the anesthetist. It is to be 
assumed that the surgeon’s and anesthetist’s skills are of the 
Ix'st, but it is well to emphasize the point that it is not what is 
done, but who does it that may determine the outcome. All 
(d the careful analyses of the patient’s functional capacity, all 
^^f the preoperative and postoperative care amount to nothing 
11 skill IS not present. Often, too much emphasis is placed 
upon the immediate operation and anesthetic instead of cal- 
culaiini:, as well as one possibly can, what the postoperative 
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complications are likely to be and the chances of their occur- 
rence. The actual risk of the operative procedure itself is not 
very great, rarely more so than in the patient with a normal 
heart. It is a stormy postoperative course that wears the 
patient down. 

The second important factor is a careful analysis of the 
patient’s cardiac status. Statistical studies such as those re- 
cently published by Butler, Feeney and Levine^ show us that 
providing we use certain sensible criteria, which draw the care- 
ful distinction between cardiac disease and cardiac failure, the 
risk in cardiacs is only slightly above that to be expected in 
persons with a normal heart. 

The New York Tuberculosis and Heart Association- has 
published the Criteria for Classification and Diagnosis of 
Heart Disease. Its value is that it makes possible a plan for 
constructing the diagnosis in a manner that makes one arrive 
at a judgment. This classification takes into consideration: 
(1) etiology, (2) anatomical variations from normal, (3) 
physiological findings and (4) functional classification. 

All four factors are important, for before evaluating the 
individual one must be able to diagnose correctly. After all, 
the subjective findings such as dyspnea, palpitation, etc., are 
not always due to organic heart disease. They are merely the 
signs of an embarrassed circulation which may result from a 
multitude of causes other than organic heart disease. One 
must first, therefore, ascertain the status of the patient as far 
as the first three items above mentioned are concerned. Then 
one comes to the fourth and, for our purposes, perhaps the 
most important. 

It is the advances of recent years that have taught us to 
think in terms of physiological concepts. By that I mean 
physiological in the true sense — a science which deals with 
living things, i. e., not how a heart appears when dead, but 
what are its capabilities in terms of work when alive. lu 
cardiac disease this concept draws attention not necessarily to 
the disease alone, but also to failure of the heart. This im- 
portant factor has been interpolated into the proper analysis 
as the functional classification. 
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FUNCTIONAL CLASSIFICATION OF PATIENT 
Class I.— Patients wth organic heart disease able to carry 
on ordinary physical activity without discomfort. Ordinary 
physical activity does not cause undue fatigue, palpitation, 
dyspnea or chest pain. Patients in this class do not show 
physical signs of cardiac insufficiency and rarely signs of active 
heart infection. 

Class II. — Patients with organic heart disease unable to 
carry on ordinary physical activity without discomfort. 

77 Activity slightly limited. Ordinary physical activity 
causes undue fatigue, palpitation, dyspnea or chest pain. 
Patients in this class rarely show physical signs of cardiac in- 
sufficiency or signs of active heart infection. 

II B . — Activity greatly limited. Less than ordinary physi- 
cal activity causes fatigue, palpitation, dyspnea or chest pain. 
Patients in this class usually show one or more physical signs 
of cardiac insufficiency or the anginal syndrome or signs of 
active heart infection. 

Class III. — Patients with organic heart disease and with 
symptoms or signs of cardiac insufficiency at rest, unable to 
carry on any physical activity without discomfort. There is 
fatigue, palpitation, dyspnea or chest pain at rest. Patients 
in this class show marked physical signs of cardiac insufficiency 
or the anginal syndrome or signs of active heart infection. 


This classification is not stationary but concerns the status 
at the time of the examination. The patient may improve and 
gain a place in a higher bracket. This functional classifica- 


tion can only be arrived at by a very careful history making 
wliicli appraises the individual’s subjective, as well as objec- 
tive. reaction to the ordinarj-^ strain of life. The history tabu- 
lates. for example, the presence of fatigue, dyspnea, pain and 
palpitation, and the amount of effort necessary to bring these 
symptoms about. It measures their severity and whether they 
are growing worse or better over a period of time. The historv 
must be so directed as to discover positive findings of vague 
statements, by that I mean, the number of flights of stairs, 
the subw.ay steps, the elevated stairs, a hill on the farm, the 
number of blocks on a level street, the influence of cold wind 
^nid of emotion.al stress. All these, and more, must be care- 
lully evaluated in comparison with the normal reaction. One 
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must critically listen to the patient’s story, for impressive and 
important as the stethoscope or electrocardiogram may be, 
they do not carry the factor of safety or reserve that is ascer- 
tained by what the patient is able to do. The findings of the 
so-called “functional tests” may be added to these if neces- 
sary. With a few notable exceptions, the t3^e of cardiac lesion 
is not necessarily important, certainly not so much so as what the 
heart is able to do. As Marvin^ has said, “a damaged heart, 
whatever its physical signs, is the equivalent of a normal one 
for anesthesia and operation if it is carrying on an adequate 
circulation under ordinary circumstances of life.” 

Emergency cases cannot be evaluated for it is to be under- 
stood that they must be done and “no cardiac status per se is 
a contraindication to an emergency operation.” 

With certain exceptions, which will be mentioned later, it 
seems that the following general indications hold good. 

Class I. — Patients that are in this group, with proper care, 
should be able to withstand any procedure that a normal heart 
would withstand. Naturally, care should be taken to safe- 
guard against any undue strain. 

Class II A. — Patients in this group should not be operated 
upon unless there is a definite and serious need. Although the 
chances for the successful outcome for the ordinary procedure 
are good, care should be taken to avoid any procedure which 
is likely to have a prolonged febrile convalescence, or storrny 
postoperative course. One should be particularly careful in 
this group, and even more careful in the group following, to 
weigh the ultimate prognosis against the misery and possible 
benefits of the surgical procedure. Of course, the latter prob- 
lem must usually be solved by that omnipotent master known 
as judgment. It is well, however, to bear in mind an old state- 
ment, “a patient is better off half cured than all dead.” 

Class II B. — Patients in this group should fall into the 
almost emergency class. Operation should be deferred if pos- 
sible until they are sufficiently improved by rest and medica- 
tion to fit into one of the above brackets. Any operative pro- 
cedure is contraindicated unless it is aimed to help relieve their 
cardiac condition or unless it is unavoidable. Their chances of 
operative recovery are less than those in the II A group. 

Class III. — Patients in this group should not be operated 



THE CARDIAC STATUS OF THE SURGICAL PATIENT 1 5^9 


upon unless it is absolutely unavoidable, or unless it is done as 
a definite palliative procedure, such as total thyroidectoiTiy. 

Additional physical findings other than those needed lor 
functional classification may influence your opinion as to the 
patient’s capacity for surgery. But of the physical findings of 
the patient it should be emphasized again that it is not so much 
the presence of heart murmurs, or enlargement, or character of 
tones that are important in the physical examination, but rather 
the careful search of the patient for the evidence of cardiac, 
or impending cardiac failure. The obvious signs of failure, 
such as peripheral edema, enlargement of the liver, cyanosis 
and so forth, are too well known to require further elucidation 
here. Such changes must be watched for that may have a 
bearing on postoperative complications in the patients that do 
not show extreme grades of failure. For example, moisture at 
the bases of the lungs, this so often presages cardiac failure and 
often may form the favorable conditions for bronchopneu- 
monia to start, in an area where there is diminished circula- 
tion. The liver size may be of great importance, particularly 
when after severe failure all other signs have improved yet the 
liver remains large. This usually indicates that failure may 
return very easily. It must be remembered that all these find- 


ings must be considered — the history, the physical examina- 
tion, the fluoroscopic and the electrocardiographic examina- 
tions, and the indications given by the functional classification. 

There are certain exceptions to the above generalizations 
and certain conditions which require emphasis. 


.\ge has considerable influence on risk — the younger the 
individual the better the chances. The effects of the repeated 
attacks of rheumatic disease and of advancing arteriosclerosis 
naturally increase the severity of the pathological changes. 
However, age alone should not contraindicate surgery. 

Extreme grades of stenosis, whether they be of the valve 
or of the coronary arteries, are not very likely to stand either 
sudden or prolonged strain. ^litral stenosis, due to rheumatic 
disease, is almost always accompanied by sufficient subjective 
and objective symptoms and signs to make one aware of the 
iwoper functional classification. However, there are occasional 
.l,n, hnve gradually IW.gd Uae’ir acUWliers„ Z 
.1.0 l.,„on- may be obscured. The functional teal may be of 



iSio 


CHAHLES A. POINDEXTER 


particular value in these cases. Cases of extreme aortic 
stenosis are also poor risks, whether the lesion is due to rheu- 
matic disease or arteriosclerosis. There are two factors respon- 
sible, one the physical burden this type of lesion places upon 
the heart, and the second, that the mouths of the coronary 
arteries are likely to be involved with a narrowing process. 

Patients with syphilitic heart disease are often unexpectedly 
bad risks, possibly because of the usual concomitant narrow- 
ing of the openings of the coronary arteries. In syphilitic 
heart disease one must also very carefully weigh the matter 
of prognosis against the benefit of operation. Once the syph- 
ilitic heart starts to fail it seldom, even with the best of treat- 
ment and rest, returns to its ability to maintain an adequate 
circulation. Even total thyroidectomy was of no benefit in 
decreasing the rapid downward course of the syq^hilitic patient 
that had started failure. 

The greatest risk in any kind of cardiac disease comes in 
coronary thrombosis. In the report of Butler, Feeney and 
Levine,^ the mortality in this group was 44.5 per cent, as coin- 
pared -with 4.9 per cent in the total group, or 2.1 per cent in 
the valvular group. Part of this may be due to the fact that 
these patients may be operated upon during an acute attack 
because of a mistake in diagnosis, as pointed out by Butler, 
Feeney and Levine. However, they should not be operated 
upon during an attack, or within a period of several months 
following if it is at all possible to avoid it. 

The mortality percentage of angina pectoris is about 7 per 
cent. The early case of angina is not so great a risk as those 
cases that have had one or more attacks of coronary throm- 
bosis. The latter develop general cardiac failure wth un- 
pleasant frequency after operation, and when this failure de- 
velops, treatment seldom benefits them. 

This increased risk is likely to hold in all of the arterio- 
sclerotic group, particularly is it true in cases showing the 
bundle branch block, as reported by Herrman and Herrman. 
This particular diagnosis shows the value of the electrocardio- 
gram in emphasizing the status of the patient, for the lesion is 
seldom recognized without electrocardiographic assistance. 

Cardiac arry’^thmias often cause considerable concern to t e 
patient and to the surgeon, although they are seldom serious. 
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The one serious one, as far as risk is concerned, is that of com- 
plete heart block of organic nature. Auricular fibrillation in 
itself is not a contraindication to operation, providing that it 
is properly controlled by the use of digitalis. Butler, Feeney 
and Levine’^ gave the mortality risk as being 3 per cent. Extra- 
systoles have no significance unless when accompanied by other 
findings of advanced cardiac disease. Auricular flutter also 
forms no contraindication by itself, but it would be preferred 
that it is controlled before operation. Paroxysmal tachycardia 
does not contraindicate operation. 

Conclusion. — If a cardiac patient is selected by using the 
criteria mentioned, the patient’s chances of surviving an op- 
eration are good. If allowance is made for modifying findings, 
the most simple and reliable guide is for the patient to be clas- 
sified according to his functional capacity. The patient must 
be evaluated, not the risk. 
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SPASTIC PARAPLEGIAS; THEIR DIFFERENTIAL 

diagnosis 

The concept that tlie diagnosis of an organic disease of the 
nervous system can be made only by those familiar with neuro- 
anatomy, neurophysiology and neuropathology, is unfortunately 
too generally accepted by the intelligent general practitioner. 
His tendency, when encountering such a patient, is to regard 
him as an unfamiliar and unwelcome guest of dubious con- 
duct, and to show him a not-excessive cordiality. This atti- 
tude of uncertainty is reflected in his disposition of the patient. 

If the physician lives in a large center where neurological 
consultants are available, he immediately calls one in, not 
for confirmation of his diagnosis — a procedure which can 
hardly be criticized — ^but for the making of the diagnosis. 
If he lives in a smaller center or in an isolated district, he 
usually adopts a “laissez-faire” attitude which is readily 
xmderstood when one realizes how much more important the 
familiar acute infection or grave injury must appear to him. 
U is the common experience of neurologists that many precious 
da\'s and weeks are thus lost tlirough uncertainty as to what 
is wrong with the patient, and the doctor’s consequent failure 
to decide on the proper thing to do, and to do it. This short 
paper is written with the hope tliat it may help the prac- 
titioner solve some of these problems. 

I'he diagnosis of involved organic cases undoubtedly 
demands the employment of knowledge gained by long intim- 
acy with clinical neurological problems and the aid rendered 
In- expert laboratory assistance, but the tjqje of patient for 
whom tliis expert aid is required is fortunately less common 
them that type whiclr presents a simpler neurological problem. 
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I fully believe that the practitioner should and coidd make a 
reasonably satisfactory diagnosis in most of his neurological 
patients who belong in the second category. He can do this 
if he is conversant witli the general principles of neurological 
diagnosis, and is observant of those rather striking clinical 
manifestations of neurological dysfunction, the consideration 
of which, by a process of selection and exclusion, finally leads 
to a correct diagnosis. Perhaps this belief on my part can 
be best supported by utilizing a specific clinical problem in 
which the principles indicated above are followed. Let us 
cionsider, therefore, the problem of a patient who enters the 
physician’s office with the complaint that his legs are weak, 
and that he cannot walk as well as formerly; or perhaps, that 
he cannot walk at all. 

Disturbances of locomotion are met with from infancy to 
old age, but the scope of this paper will not permit considera- 
tion of all types. The more frequent and more important 
locomotor disorders (with the exception of infantile paralysis) 
occur during adolescence and maturity. Our discussion will 
be confined to a differential diagnosis of the more common 
types of paraplegias affecting the legs as they occur during 
those age periods. The refinements of neurological diagnosis 
will not be considered and an effort has been made to present 
the data in a simple and nontechnical form. In this paper only 
the spastic paraplegias will be differentiated, but it is hoped 
in a subsequent paper similarly to discuss the flaccid par^' 
plegias and the problem of treatment. 

SPASTIC PARAPLEGIAS 

The spastic paraplegias present in the legs the spastic 
paralytic syndrome. This syndrome is seen on occasion m 
its entirety, but occurs frequently in an abortive or frag- 
mentary form. Even though this be so, it is usually possib e 
for the practitioner to make correctly the diagnosis of spastic 
paraplegia. The spastic paralysis with its associated clinica 
phenomena is due to a variably located lesion affecting t e 
“upper motor neurone,” that is, the corticospinal neurone 
(pyramidal tract) w'hich originates in the large Betz cells 0 
the motor cortex of one cerebral hemisphere, and whose 
crossing the midline in the medulla oblongata ends around t e 
motor cells of the anterior horn of the cord on the opposite 
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side (Fig. 166). As this neurone has both an intracerebral 
and an intraspinal course it is obvious that either a cerebral 
or a spinal lesion may produce the syndrome. The clinical 
distinction between an upper motor neurone cerebral lesion and 
an upper motor neurone spinal lesion is, that in the former 
case the spastic paralytic syndrome is usually unilateral and 
on the side opposite to that of the lesion, as is seen in the 
ordinary' cerebral hemiplegia, and in the latter the syndrome 



is usually bilateral affecting both legs or all 

it the lesion be snfflcieMly high (cerfiil cord) 4^ "“' 

charaoensbcs ol this spastic paraMic syndrLe^ ' 

1. Increase of muscle tonus producing I • 

2. !rluscular weakness. ^ ^ varying rigidii 

-V .\lteration in tendon and cutaneous r.fl. 

•I. Absence of qualitative electrical rVia ^ 
v.ms_cles. ‘Changes in the paraly 2 

f . Absence of nutritional atronhv in ii, 

P -V paralyzed muscl 
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1 Increase of Muscle Tonus.— The muscle tone is usually 
definitely increased. This is noticed on palpation oi 
ual muscles and on passively attempting to flex or extend ^ 
rrious segments of the limbs. In pronounced cases th 
spasticity is sometimes so marked that much force ° 
eS^yed to effect a change in the relations 0 the hmb eg- 
meL to each other, and when this force is “ 
they return to their former relative positions of ^tens 
fleiom This spasticity is often not very noticeable when th 
ntipni- lies in bed but it becomes strikingly evident w _ 
Lt ^ He then exhibits the spastic parap eg. 

Sr As his toes touch the floor, numerous tremors and jeA 
inS of the leg are commonly observed, and a definite ankle 
clonus may persist until the fuU weight of ‘he 
The entire leg stiffens into rigid of the various 

^ulhs. it is apparent th^e side of the 

SS to s^;! alon\ . the* ground -d H is ^ 

effort that he is able to raise them from the floor to 

seem to be glued, and in fact, in initiate 

although the patient’s legs support hi , 
locomotion. The whole extremity moves as of one 
the tendency is for it to be carried o^ite side, 

clination of the trunk ^vith ^ any attempt to 

The gait is naturally slow and spasm is 

accelerate it increases the ^pasticity. i^^omotion in most 

the main element in preventing ^atisfac y 
of these patients. In pronounced cases spasm 

ductor muscles may Produce spastic para- 

hinders progress. The definitely estabhshe^ 
plegic gait is easily recognizable a d ^ ^ present 

diagnose it. The early stages of its d p^^ 
greater diagnostic » ^ ^ here P „ ,h.s 

, US by his complaint of_ stiffness tendency to scrape the 

earlv period of evolution, he shows a ten 
toes evidenced by his shoes being peculiar y 
aad enter sides. The normal ‘^^feground. He 

the patient complains that his feet St pu 

t^lks more slowly than before “"Z," ‘i„° Considering the 
balance is less secure especially on turning 
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ensemble, a careful observer can prognosticate the oncoming 
paraplegia. 

2 Muscular Weakness. — ^This is present to some extent 
in all spastic paralyses, but the spasm so often overshadows 
the paralysis that its existence may escape the observer’s atten- 
tion. However, the muscular weakness can be demonstrated in 
those patients where rigidity is not too great by having the 
recumbent and (as far as possible) relaxed patient move the 
various segments of the limb against resistance. Where the 
limbs are fixed in abnormal positions by excessive spasm and 
contracture it is obvious that the existence of the paralysis 
can only be assumed. Usually in the flexor group the weak- 
ness is much more evident than in the extensor group of mus- 
cles, which latter, even in badly incapacitated patients may 
appear to possess almost normal strength. The paralysis and 
the spasm do not develop pari passu, and one who sees a 
number of such patients is struck by the great individual 
variation in the paralysis where the spasticity appears ap- 
proximately equal in degree. 

3. Alteration in Reflexes, — (a) Tendon Reflexes . — There 
is a striking increase in the patellar jerk, suprapatellar jerk 
and the ankle jerk. This is present on both sides, but not 
necessarily equally so. The reflex is usually greater on the 
side more affected. The extension of the leg on the thigh as 
Uie patellar tendon is struck is extremely brusque, the ampli- 
tude of the movement is great, and the violent muscular con- 
tractions so induced often overflow into associated muscle 
groups, sometimes even to those of the opposite leg. Tem- 
porary, and later, permanent ankle clonus are usually dem- 
onstrable. It should be noted that these reflexes increase 
proportionately with the spasticity up to a certain point but 
the spasticity may be so extreme that the tendon reflexes’ can- 
not be elicited. This is especially the case when the contrac- 
ture IS of the more unusual flexor tjqie 

(h ) Cutanrous Rcficxcs.~l{ iht paraplegia be of any de- 
g.ee of severuy. the cutaneous reflexes are similarly pro- 
oumlly altered, flhe normal flexion of the great toe induced 
h\ tlu stroking o{ the outer portion of the sole of the foot 

‘'.^tension of this toe (Babinski re- 
•H xk 1 lus, 1 , clear cut, indicates without reservation an upper 
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motor neurone (pyramidal tract) lesion. It is of diagnostic, 
but not necessarily prognostic import, as it may later dis- 
appear, and perhaps again reappear. As the lesion producing 
the spastic paraplegia is usually a cord lesion, alteration of 
the cutaneous abdominal reflexes whose centers are in the 
lower dorsal cord segments, is often noted. These reflexes are 
usually decreased or abolished, occasionally normal, rarely 
indeed exaggerated. They are ordinarily more decrease or 
abolished on the side more affected (compare with tendon re- 
flexes). In all testing of reflexes it is essential to compare 
those of one side with those of the other side, and also i pos 
sible, to compare the abnormal wdth the normal. 

4. Electrical Reactions in the Spastic Muscles.— it i 

well known that electrical reactions in paralyzed fjg 

of both quantitative and qualitative nature. The quali a 
changes occur in lower motor neurone lesions and 

the reaction of degeneration, partial or complete, an 
will be described briefly in the discussion of P ^ 

plegias. In lesions of the upper motor not 

this reaction of degeneration is not met with, at 
in its complete form. The electrical changes in upper m 

neurone lesions are merely quantitative r. c., increas 

decreased excitability of the muscle to the ^ , ^nges 

or the combined galvano-faradic currents. 
when they occur are of no particular i P 

nostic significance. The testing of the n part 

electrical current in spastic paralysis is not the 
of the routine diagnostic procedure. It is done o y 
ceptional circumstances, as for instance, ^ to the 

localized muscular atrophy is present in, or adjace_^ 
spastic extremity. Discussion of these reaction 
paralyses need not therefore be further considered. 

5. Muscular Atrophy.— As the affected c^mosp 
rone ends around the anterior horn cells of the sp 

has no direct connection with the paralyzed m , trophv 
^Ir atrophy in such muscles is seldom pronounced.^ AtmP^ - 

that is evident is principally due to ^ dependin'.' 

and this atrophy of disuse may vary i-^ 

upon many factors. It is sometimes condition 

seldom extreme. The usually excellent nutritne 
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and lack of atrophy of the entire paralytic musculature is in 
striking contrast to the nutritional disturbances so evident in 
the flaccid paraplegias. In some patients where the muscles 
are strongly hypertonic, one might assume from clinical ob- 
servation that a mild condition of muscular hypertrophy 
actually exists. 

The practitioner having definitely classified his paraplegic 
syndrome as of the spastic or the flaccid variety is now faced 
with the problem of etiological diagnosis. This can be made 
in many instances after a careful consideration of the com- 
plaints of the patient, the chronological development of the 
symptomatology, and the existing physical signs. These last 
can be usually elicited by a physician who does not possess a 
special technic, but who is acquainted with the simpler methods 
of neurological examination. The solution of the typical case 
should be the objective of the practitioner, and this objective 
he can usually attain. In order that confusion may be avoided, 
only the entities most commonly presenting the spastic para- 
plegic syndrome as it is met with in a general neurological hos- 
pital, or in general practice will be discussed. 

The following diseased conditions which produce the spas- 
tic paraplegic syndrome will be considered in the sequence in- 
dicated: 

1 . Multiple sclerosis. 

2. Spinal cord tumor. 

3. Sypliilis ol the spinal cord. 

4. Combined sclerosis of cord with pernicious anemia. 

5. Myelitis. 

6. Trauma. 

7. Spastic paraplegias with lower cervical cord syndrome. 

S. Tuberculous spinal caries. 

Malignant growths of the spine. 


MULTIPLE SCLEROSIS 

ihiT nH frequently made by the neurologist, and 
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ogist makes the tentative diagnosis of multiple sclerosis, which 
presumed diagnosis may embarrass him six months or a year 
later, when the appearance of additional signs indicates the 
correct diagnosis. However, even by this process of exclusion 
the diagnosis is usually correct, and is therefore justifiable. 

The classical tetrad of signs — nystagmus, intention tremor 
of arms, scanning speech and optic atrophy — is very seldom 
observed in its entirety. Even in a large neurological hospital 
where many spastic paraplegias are seen, months frequently 
elapse before a patient with the textbook picture of multiple 
sclerosis presents himself. Considerable individual variation in 
the symptomatology is bound to occur, owing to the entirely 
unsystematic way in which the plaques of sclerosis are scat- 
tered throughout the entire cerebrospinal axis, but by and 
large, any spastic paralysis in which there is a cerebral symp- 
tomatology is suspect as to this diagnosis. Most stress must 
be laid upon the concurrence of one, or preferably more, of the 
aforementioned signs, wth the history of the striking remis- 
sions so often described by the patient. In addition although 
this is not represented in the accompanying table, before 
making a final diagnosis much consideration must be given to 
the absence of characteristic signs and symptoms met with m 
other conditions producing spastic paraplegias. As an example 
of this, the absence of spinal block of the cord neoplasm, o 
the positive serology of the luetic, of the achlorhydria and 
blood picture of the combined sclerosis may be cited. This 
weighing of the positive factors and the negative factors ap- 
plies to all diagnoses, and the more meticulously it is done, am 
the more the results are thoughtfully considered, the less 
be our percentage of error. By this dual appraisal, it is sa e 
to say that the physician will find himself in error in his diag- 
nosis of only an exceptional patient. 

The cerebrospinal fluid is negative except for the rat ler 
frequent occurrence of a gold curve suggestive of paresis, 
cases where doubt exists the presence of this curve sypm 
being excluded — may be a determining factor in establi-hm- 
the diagnosis. 

SPINAL CORD TUMOR 

A tumor within the spinal canal obv'iously may be out.-;ide 
the dura, or within it. If within, it may be in the interior oi 
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the cord (intramedullary) or lying upon its external surface 
(extramedullary). It may exist at any vertical level between 
the uppermost cervical and the lowest sacral segment. Ihe 
tumor in its relation to the surface of the cord may lie on 
its anterior, lateral or posterior aspect. In consistency it may 
be hard and encapsulated, or soft and infiltrating. AlMhese, 
and other unmentioned factors, produce variations in the 
symptomatolog}^. These variations cannot be discussed here, 
as we are attempting only to diagnose differentially the spastic 
paraplegic syndrome of which cord tumor is one producing 
cause. The reader may refer to any one of the numerous ex- 
cellent textbooks on neurology for further details as to cord 
tumor symptomatology. It may not be amiss, however, to re- 
mark that as most tumors are situated posteriorly in the 
vicinity of the sensory roots, the early picture in the majority 
of patients is that of shooting “root” pains in the trunk or 
limbs, and later, loss of sensation in the painful areas, fol- 
lowed ultimately by the syndrome of cord compression. ^^Tlen 
the tumor lies anteriorly and the motor roots are pressed upon, 
we have muscular atrophy (hands and arms in cervical lesions, 

• thighs and legs in lumbar lesions) followed ultimately by the 
s\Tidrome of cord compression. Lastly, when the tumor is on 
the lateral aspect of the cord, spastic paraplegia exists on the 
same side, below the level of the tumor; on the opposite side, 
also below the level of the tumor, there is loss of pain and 
temperature sensibility (Brown-Sequard syndrome), followed 
ultimately by the syndrome of cord compression. 

As a matter of fact, the diagnosis of spinal cord tumor is 
hardly that of tumor, but rather that of increasing cord com- 
pression. which compression sjmdrome manifests itself clin- 
icalK- in two ways, first by a progressive sensory paralysis 
t anesthesia below level of lesion) and second by a progressive 
motor paralysis (spastic paraplegic sjmdrome). Among neuro- 
logical patients cord tumor is the most frequent etiological 
factor m producing this progressive pressure sjmiptom We 
.•i^ume. therefore, that unless there are definite reasons to 
tlMuk otherwise, a tumor exists when the clinical syndrome of 
cord compression is present. 

All evidences of pressure are not clinical. Compression i 
o indicated by important chemical changes in the cerebro 
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spinal fluid, as indicated in the chart, and by the interruption 
of the free circulation of this fluid (spinal block). Such 
block is determined by the Queckenstedt manometric test.^ 

These changes indicating compression similarly do not 
necessarily point to tumor, although they usually do. How- 
ever, tumor can exist without a block. A considerable per- 
centage of small tumors, or tumors located within the cord, 
do not show a block. This important fact must not be over- 
looked. The level of the tumor is usually determined by the 
level of the objective sensory loss, but it is not always possible 
to definitely determine this.“ 

To summarize, we may say that if we can eliminate trauma 
and caries by the history, the physical examination and the 
a;-ray procedures, we can assume a tumor as being the most 
likely cause of the clinical and spinal fluid changes indicating 
compression. 

The diagnosis between a tumor and multiple sclerosis may 
be made with approximate certainty in the majority of cases. 
On the one hand the presence of a sensory level with evidence 
of spinal block, and on the other the occurrence of character- 
istic remissions and intracranial symptoms, with no sensory 
level, enable us to make, without too great hesitancy, the dif- 
ferential diagnosis between multiple sclerosis and cord tumor. 


^ Queckenstedt Manometric Test . — The cerebrospinal fluid within the m 
tracranial cavity, and that within the subarachnoid space of the spinal cana , 
constitute one freely circulating and communicating fluid system. An incrca 
in intracranial pressure brought about by compression of the jugular 
with resultant distention of the intracranial veins, is therefore 
transmitted to the spinal canal, and this increase is indicated by a rise 
fluid in the manometer, which is attached to the lumbar puncture needle, 
jugular pressure being released, the fluid pressure returns to normal, both n 
and fall occur within a few seconds. If the needle be inserted below a turn < 
entirely blocking the spinal subarachnoid space, there can be no fluctuation-^^^^ 
pressure when the jugulars are compressed or released. If the tumor do'-^ r . j 
entirely fill the space, the rise and fall occur but over a longer period of tnr- 
Normal pressure of the fluid is about 150 to 200 mm. of water. ^ 

- Lipiodol Test . — When a block c.vists, and we cannot determine it= 
by clinical investigation, we may be aided by an injection of lipiodol. 
lipiodol is injected in the first cereical interspace, and descends the I n.- 
the spinal canal. The point of its arrest as determined by the x-r-d- ' 
pro.vimately the tumor level. It is obeious that this test is only to b, 
bv those c.xperienccd in the technic. 
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SYPHILIS OF THE SPINAL CORD 
Syphilis of the spinal cord rarely exists alone. The brain 
is usually involved, and the condition is really one of cerebro- 
spinal si'philis, although the symptomatology may not indicate 
brain involvement. 

As all structures constituting tlie cord may be affected by 
the var3dng pathology, it is easily understood that the clinical 
picture may also vary greatly. Unclassifiable types occur, but 
we distinguish grossly three main clinical groups. These are 
as follows: 


1 . Progressive spastic paraplegia of almost pure type, with minimal sub- 
jective and objective sensory disturbances. The paraplegia develops very’ 
slowly, the onset occurring usually some years after the date of the initial in- 
fection. The pathology' is principally confined to the pyramidal tracts. 

2. Progressive spastic paraplegia associated with or preceded by “root” 
pains over a period of weeks or months, indefinite sensory loss in these painful 
areas, and perhaps spinal rigidity and tenderness (chronic syphilitic meningitis). 
This type of spinal lues is perhaps that most commonly met with. It or- 
dinarily develops earlier and progresses more rapidly than the purely spastic 
type. The sensory disturbances are due to involvement of the meninges, with 
consequent root irritation. The resemblance of this form to spinal tumor is 
sometimes striking. 

3. Progressive spastic paraplegia developing weeks or months subsequent 
to an acute flaccid paraplegia (acute transverse syphilitic myelitis). Here we 
have the initial picture, and subsequent course of an ordinary acute myelitis 
(q. V.), and we must differentiate it from other forms of myelitis. The syn- 
drome is usually due to thrombus formation in diseased arteries, with resultant 
immediate paralysis, and subsequent cord softening (myelomalacia). We see 
therefore that spastic paraplegia is common to all forms of spinal lues, differing 
in individu.al patients in the time of its development, in its associated symp- 
toms, and usually in its intensity'. 


The diagnosis of spinal sjqyhilis is based upon: 

1 . A hinory of specific infection. Unfortunately this is often lacking in 
patients with syphilitic involvement of the nervous system, as are the usual 
M'Ctmcdary ‘■yinploms. 

: lAislenee of signs indicating intracranial involvement. The most im- 
portant of these .s of course pupillary disturbance, especially failure of the pupil 

“ ■ """ (A,B.n R.b.LL 

.0, 0“::;,;;”;“^ 

!- m eativc Thi^ i< often the case and in err' f Wassermann 

A.0d mas he neeative ' ho H^veweT . even the spinal 

..1 0. Howexer. .t rs rare to see untreated lues which does 
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not give either a positive blood Wassermann or a positive spinal fluid Wasser- 
mann if in testing 1 or 2 cc. of fluid is used. The colloidal gold test shows a 
“luetic curve.” Some color is lost from a variable number of the ten tubes, 
but it is rare to have all color discharged in certain tubes, as is the case in 
paresis. The spinal fluid shows an increase in the cell count from a score to 
several hundred. Both protein and globulin are usually present in greater than 
normal quantities. In many old, nonactive cases especially if they have been 
thoroughly treated all findings may be normal. 

For purposes of this paper, we may regard a patient who 
gives neither history nor signs of past specific infection, whose 
pupil outline and reactions are normal, and whose serology is 
negative in all respects, as a paraplegic of nonsyphilitic origin. 
An error will seldom result if these criteria are applied. 


COMBINED SCLEROSIS OF CORD WITH PERNICIOUS ANEMIA 

The term “combined sclerosis” is a descriptive pathological 
term, and is applied to any condition in which two or more of 
the great longitudinal systems of motor or sensory fiber tracts 
of the cord are undergoing degeneration and sclerosis. Such 
a combined sclerosis is often found in infections, intoxications, 
and deficiency diseases affecting the central nervous system. 
When a neurologist uses this term, he almost invariably refers 
to the combined sclerosis associated with pernicious anemia, a 
sclerosis affecting principally the pyramidal tracts (upper 
motor neurone) and the posterior sensory columns of the cor , 
(Fig. 167). These columns conduct impulses of deep sensibi i y 
(vibratory and joint position sense) to the cerebrum. We o 
serve, therefore, as may be expected, two orders of symp 
toms, first a motor symptomatology (spastic paraplegia) oc 
curring as a result of the pyramidal tract lesion, and, secon , 
a decrease or loss of perception of vibration and lac 
recognition of the position of the distal joints, these occurriHo 
as a result of the posterior column lesion. Such motor an^ 
sensory losses do not always develop in a definite or 
necessarily at an equal rate. However, as a general 

creration of reflexes usually precedes the objective - 


e.xa 


sorj^ loss, although subjective paresthesias in the 
lower limbs are often complained of at the earliest stage o 
disease. Rarely indeed do we have nite sensoj^^^^^ 

as is the case with tumor, and never spinal block. 
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picture in the vast majority of patients is that of a severe or 
mild pernicious anemia. This with the almost universally 
associated achlorhydria gives us an ensemble of signs 
symptoms which makes the diagnosis obvious. ^ In addition 
the absence of cerebral signs and symptoms is important for 
diagnosis, as they are rarely met witli. Diagnosis should be 
made early and all patients with pernicious anemia who com- 


Posterior sensory columns conveying to brain 
impulses oi deep sensibility (vibratorj* and 
joint position sense). Cell of origin in 
ganglion (A) of posterior root 


Posterior ganglion and root; A, Deep sen- 
sibility; B, pain and temperature sensi- 
bility fibers 


Cord cell of origin 
of pain and tem- 
perature fibers 



Central lesion (sjTingomyclic, hcmatomyclic, etc.) 
interrupts decussating pain and temperature 
fibers 


PjTaimdal tract and 
connecting fiber to 
ant. horn cell 


Anterior horn cell 
Spinothalamic tract con- 
ve>'ing to brain pain 
and temperature sen- 
sations from opposite 
side of body 
Anterior motor root 


Victor nerv’e 
Cell, root,ner\’e = 


: lower 


motor neurone.^ L^ions within cord (poliomyelitis) 
orwithout (radiculitis or neuritis) cause ^eddnara- 
plegia. ^ 


Fig. 167.— Schematic cross section of the cord shoreing course of fibers of 
pain and temperature sensibility, deep sensibiUty, and the pyramidal, spino- 
thalamic, and posterior column tracts. 


plain of numbness or tingling of the extremities, or of a sim- 
ilar paresthetic belt surrounding the trunk, should undergo a 
rigid neurological examination, to determine whether the early 
stage of a spastic paraplegic sjmdrome with accompanying dis- 
turbance of deep sensibility exists. If so, intensive and ap- 
IM-opnatc treatment must be at once instituted if advancing 
cord degeneration is to be halted. ^ 



1528 


JAMES L. JOUGHESr 


SPASTIC PARAPLEGIAS WITH LOWER CERVICAL CORD SYNDROME 
The lowest (eighth) cervical segment and the first thoracic 
segment of the cord are of especial interest to the neurologist 
in coimection with the spastic paraplegic S3mdrome. In the 
anterior horns of these two segments lie the cells whose nerve 
fibers, leaving by the anterior roots, supply the intrinsic 
muscles of the hands, the interossei, the lumbricales, and the 
muscles of the thenar and h3:pothenar eminences. In these seg- 
ments exists also a center for the sympathetic dilating mech- 
anism of the pupil of the eye. The neurones from this center 
similarly leave the cord by the anterior roots of the eighth 
cervical and first thoracic segments and run up through the 
cervical sympathetic cord in the neck to end ultimately in the 
•dilating fibers of the pupil. Therefore, it can be readily 
understood why a destructive lesion involving these cord seg- 
ments, or the motor roots coming from them, produces paral- 
ysis and atrophy of the small muscles of the hand (with 
degenerative fibrillary twitching of the muscles), and a miosis 
of the pupil due to the unopposed action of the pupil con- 
stricting fibers. The miosis is usually associated with a slight 
ptosis and enophthalmus (Horner’s syndrome). The asso- 
ciation of these two orders of s3miptoms (the muscular paral- 
ysis and atrophy being the more constant and more important) 
constitutes a localizing syndrome for this portion of the spinal 
cord. When this syndrome is associated with spastic symp- 
toms in the legs, the neurologist usually thinks, first, of 
amyotrophic lateral sclerosis (the spasticity being due to a 
concomitant pyTamidal tract degeneration) or, second, 01 
syringomyelia (the spasticity being produced by pressure 0 
a central glial mass [or a cavity] which involves the pyramida 
tract). The absence of objective sensory loss in amyotrophic 
lateral sclerosis and its presence in syringomyelia, definite) 
determines the diagnosis. In syringomyelia tactile perception 
is little aft'ected, but pain and temperature perception is either 
diminished or lost (syringomj'elic dissociation).' Other r 


1 It must not be forgotten that this muscle 


atro[)hy -pupil contrafti"'j 

syndrome indicates only a specific anatomical lesion of these segments. 

localized trauma, etc., afuc-'- - 
The diagnou's of th" •' 


cord tumor, a localized syphilitic meningitis or a 
this region, may produce the same symptomatology. 


conditions has been elsewhere considered. 

We may enslsage the syringomyelic dissociation in the same v.a>. 


ft i. 
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tinguishing differential points between amj'otrophic latera 
sclerosis, syringomyelia and other conditions will be found in 
the accompanjdng table. 


TUBERCULOTIS SPINAL CARIES 

Spinal caries is one of the most frequent causes of spastic 
paraplegia. Caries occurs most frequently in children and 
young adults. The caries is practically always secondary to a 
tuberculous process existing elsewhere in the body, and the 
demonstration of such a lesion allows one tentatively to pre- 
suppose the diagnosis of Pott’s disease. The characteristic 
angular “gibbus” deformity of spinal caries is usually present 
in the later stages. As is well known, deformity may exist 
without paraplegia, but the paraplegia may also exist without 
deformity. As a rule pressure producing the paraplegia is due 
rather to a cold abscess or a pachymeningitis, than to pressure 
by diseased or displaced bone. The thoracic spine is most 
frequently affected. 

The htst symptom is usually referred to the spinal column, 
and consists of localized pain in the diseased vertebrae or of 
pain in regions supplied by the sensory roots entering the 
spinal column in proximity to the diseased vertebrae. The 
pain is increased on weight bearing, and on twisting or jarring 
the spine, and is lessened by the recumbent position, or, more 
completely, by immobility. The pain is often worse at night as 
the protective muscular spasm which, during the day, tends 
to immobilize the spine, disappears during sleep. As a result 
of tins muscle spasm, die second most important symptom, 
that of spinal rigidity, develops, demonstrated by the usual 
methods of testing spinal mobility. Tenderness on pressure or 
percussion over the diseased spines may be evident, but is fre- 
quently absent as the early lesion is usually in the anterior 
portions of die bodies of the vertebrae, far removed from the 
vertebral spines. 


no, sp.af.c tor syrincomycHa It E merely an anatomical syndrome due to th 
that the trbm conveying heat and temperature sensations pass through tl 

I,,,':';.; 1 (hematomyeua) which may be due to traL; 
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Neurologically the picture is clinically, and often from 
the point of view of the cerebrospinal fluid, that of gradually 
increasing cord pressure as previously described under cord 
tumor. It is probably true that the pressure symptoms de- 
velop more rapidly than they do in tumor, and it is certainly 


Reflexes 

Any reflex (cutaneous or tendon) disap- 
pears if its center is destroyed. Gen- 
erally speaking a lesion of the cord in- 
creases the tendon reflexes below that 
level and decreases the cutaneous, with 
the production of a Babinski. 


^fu5cle tone 
Slowly developing cord paralyses are usu- 
ally spastic except in lumbosacral lesions 
(flaccid). Suddenly developing^ par- 
alysis is first flaccid, later spastic ex- 
cept in lumbosacral lesions which 
remain flaccid. 


Sensation 

Superficial — Touch, pain, temperature. 

Vibrator^' (tuning fork) and knowl- 
edge of position of joints. Sensory' 
loss in adequate lesions usually involves 
the body from the level of the lesion 
down. For the skin areas supplied by 
the various segments and roots see any 
segmental sensoo' chart. 


Lower motor neurone 
See Figs. 166 and 167 

Lesions of this neurone prcxluce a flaccid 
paraplegia syndrome, viz.: 

Reduced muscle tone 
Dccrea.‘'ed or absent rcfle.xes. 

Muscular atrophy. 

Reaction of degeneration. 



Cei^-ical 1-4 

Pain in neck muscles and back of head. 
Neck held stiffly or abnormally. 
Sometimes weakness and atrophy of pos- 
terior neck muscles. 


and 
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Cer>'ical 5-7 

Pain in shoulder muscles, upper arm, 
outer side of arm. j t, m 

Atrophy and parab'sis of biceps, deltoid 
and sometimes triceps. 

Biceps, triceps and radius reflexes lost. _ 

Cervucal 8, Thoracic 1 
Pain along inner side of arm. 

Atrophy and paralysis of 

fle.xors and intrinsic hand muscles. 

' Horner’s ocular syndrome 
Radi us reflex lo .sL - — - 

Thoracic 2-8 
Intercostal neuralgias. /Kffmlt 

Paralysis of intercostal muscles (dilhcuic 
to demonstrate). - 

Thoracic 9-12 r,P 

Pain in abdomen and hips 

nonexisting abdominal diseases 
mon). . , . 

Paralysis of abdominal !,, 5 t 

Upper and lower abdominal reflex 

Lumbar 1-3 

Pain lower back and thighs. . . .,.c*nri. 
Atrophy and paralysis of p>oas. adduct-^ri. 

and extensor thigh mu^lo- 
Knee jerk and cremasteric L j 

Sphincter and genital di.«.order. marie 
Paralysis usually fla^cid^^ 

and mu-cle^ t>el>>A Inic refl-i'S 

.'\bscnce of ankle jerk an»l plant 
fno Habinskii vi.. 

Sphincter and gf-nilal tr«>ubl s 
Paralysis flaccid 


Fig. 16S.— Cord segments %vith symptomatology. The above 
ology schematically represented is only relative but should aid con^i' cM 
diagnosis of level. 


true that the distressing "root” pains and objective ' 

disturbances are less severe in these patients. .An 0 %^^ 
reason for the lack of severe root p^a" ' 'ntf-aritv un. 
late in the disease of the intervertebr 
the roots emerc" The motor sian,- 
more pronor • the sensory-. 


the integrity unti' 
na through v.'nicc 
I vs is are al'.vay' 
iking improve- 
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ment, even to apparent cure, that may occur m a severely 
paralyzed patient is very dramatic, and is met with in no other 
Ume of cord paralysis. Occasionally the signs of compression 
manifest themselves rapidly because of the sudden collapse of 
eroded vertebrae. As a rule the familial and personal history, 
a possible temperature rise in tlie evening, the early spinal pain 
and rigidity, the discovery of other tuberculous lesions, the 
local deformity and tenderness, and the usually conclusive 
3-'-ray findings, enable the physician to make the diagnosis with- 
out reservation. Marked objective sensory disturbance and 
marked flexion paraplegia are distinctly unfavorable features 
as regards ultimate recovery. 


MALIGNANT GROWTHS OF THE SPINE 
In considering the etiological diagnosis of spastic para- 
plegias, the possibility of malignancy must not be overlooked. 
Sarcoma, which may be either primary or secondary in the 
vertebrae, and carcinoma, which is always secondary, are the 
most frequently encountered malignant tumors. In any case 
of suspected cord tumor, the thyroid, breast, lung, gastro- 
intestinal tract, uterus and prostate should be carefully ex- 
amined for primary malignant new growth. Metastatic 
implantations to the vertebral column usually occur late in the 
course of malignant disease. 

Among the most characteristic symptoms are the extraor- 
dinarily constant and distressing pains of a root type running 
around the trunk and down the limbs, the distribution' being 
determined by tlie level of the segment affected. These pains, 
while of a general root character and distribution, are re- 
markable in usually showing no clear-cut objective sensory 
loss in the skin areas supplied by the affected roots. They are 
at first intermittent and mild, later constant and excruciating 
The contrast between the fugitive and comparatively mild 
pains of caries, and the agonizing pains met with in malig- 
nancy. IS ver>- striking. It is to be noted that in caries el 
tension of the spine shortly relieves the pain, but it does not 
in malignancy . These pains and the muscular atrophies often 
noted in the painful extremities are undoubtedly due to the 
very common involvement of the intervertphrai r • 
,vHd, P.SS an.erio, and posSIpS, 
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Local spinal pain and tenderness are not at all infrequent. 
Deformity may exist; if so, it is usually rounded and not 
angular as in caries. Do not confuse this with the tumor 
masses of sarcoma which may sometimes be palpated in the 
vicinity of the spinal column. 

The course is usually rapid, and the symptoms frequently 
develop in a certain order, namely, first, bone symptoms, 
second, root symptoms, and, if the patient lives long enough, 
the phenomena of cord compression. It is rare for the spastic 
paraplegic syndrome to be as marked as in other conditions 
previously discussed. Constitutional symptoms, such as a 
progressively increasing cachexia and anemia, and a continuous 
loss of weight lend support to the diagnosis of malignancy. 
If the primary focus cannot be discovered, the diagnosis may 
remain debatable until cancerous erosion of the vertebrae is re- 
vealed by the a:-ray. We should not, however, hesitate too 
long in accepting the diagnosis of malignancy, as this definite 
roentgenographic proof may be lacking for weeks, or even 
months, and the patient may thus be deprived of treatment 
which, by relieving his pain, might at least make his unhappy 
lot more endurable. 
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THE MALE SEX HORMONE 


History.— Since antiquity, man has attempted male sex 
gland therapy. In 1678, Leeuwenhoek described a substance 
recovered from the testes as “spermin.” In 1776, Theophile 
Bordeu compared the characteristics of the castrate capon to 
the eunuch, and attributed to the testes the function of sex 
development, and sex characteristics. Seventy-three years 
later Berthold demonstrated that the results of castration in 
the rooster, followed by caponizing effects, were soon over- 
come by reimplantation of testicular tissue. Since the rooster’s 
comb, barbies, wattles, and feathers are excellent test tissues 
for the demonstration of potent testicular tissue, we utilize 
these in testing and standardizing potent preparations. 

In 1850, Franz Leydig described the interstitial cells of 
Leydig. “They contain lipoid granules in their cytoplasm,” 
and also cholestrin, esters, and fatty acids, and are found in 


groups, as polyhedral epithelial-like cells. “They bear some 
resemblance to some cells of the suprarenal cortex. In the 


four-month-old embryo, when sex differentiation becomes ap- 
parent, they occur in large numbers. At birth they are fewer 
in number. At puberty they are abundant, and diminish in 
number during tire male ‘climacterium.’ They occur between 
the seminiferous tubules, arranged around the blood vessels 
and lymphatics.” They are stimulated by the gonadotrooic 
hormone of tire anterior pituitary' gland. ^ 

In 1SS9, Bronm-Sequard dramatically announced his own 
re.mvenauon, using extracts made from dog and guinea-^ 
ivsics. Hrs enthusiasm was shared by few If anvtW^-! 
Irelpcd 10 retard the progress of the subject' In 190^^®’ • 
...d A,.c,d .Wd U.a. 0 , 
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halted spermatogenesis, but that the interstitial cells prolifer- 
ated. Later it was observed that in bilateral cryptorchids, 
spermatogenesis is absent, the interstitial cells may be present, 
secondary sex characteristics may be normal, libido and 
potentiality little affected, and the phallus normal. Thus, little 
by little the chain of evidence attributed to the testes two 
separate functions, the external “spermatogenic,” and in- 
ternal “hormonic” (linked to the cells of Leydig). Biedl, in 
1916, emphasized well known medical knowledge that disease 
of the epididymis and atrophy of the seminiferous tubules do 
not influence sex impulses or secondary sex characteristics, nor 
produce retrogressive changes in the organs or their function. 

In 1908, Walker, and in 1911, Pezard produced comb 
growth in capons by injections of testes extracts, followed m 
five months by crowing and sexual behavior. By 1927, McGee 
had so concentrated the material, demonstrating that the lipm 
fraction of bull testes was richest in active hormone, that on y 
five days’ injections or assay was necessary. Then, extracts o 
calf, swine, and stallion testes, were found to yield biologica y 
proved extracts, potent in about five days’ administration. _ 

Anatomy and Histology.— The testes arise from_ celomic 
epithelium, proliferate, and form the germinal epithehum. 
Mesoblast, underlying, thickens and forms the genital ridg , 
with an interlocking of epithelial and mesoblastic ce 
From the epithelial cells develop the seminiferous tu u > 
from the mesoblasts, the stroma and vascular tissue. Inc u 
in this stroma are epithelial cells — the interstitial ce s. 

The descent and extrabodily location of the testes a 
mere accident. If testes are subjected^ to intrabodily 
perature for some hours, spermatogenesis ceases. _ 

ternal position, therefore, maintains a temperature a 
the function of spermatozoa formation progresses. 

Within the tubules spermatogenesis takes place. 
tion of the spermatogenic cells is stimulated by e p 
gonadotropic hormone. “Other smaller ba=e.s 

are found lying among the spermatogonia, Uie 

which are somewhat conical in shape, jesting up 
ment membrane. These cells are the cells of w 

possible functions and secretion of inhibin art p P 
avoided to simplify this discussion.) 
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It is the present conception that the comb-stimulatog 
factor is made in the cells of Leydig, but not stored. It is a 
constant moving process mth waves and recessions of function, 
the pure hormone being carried off into tlie blood, producing 
its action, broken up and being eliminated in various forms, 
some detected in the urine, but having much feebler comb- 
stimulating and other similar powers. 

Effects of Excision of the Gonads.— Removal of the 
gonads prevents mature sexual development, secondarj^ sex 
characteristics failing to make their appearance. Castration 
of male frogs prevents the appearance of the sexual changes 
which normally occur during the mating season. The sexual 
development of birds and mammals is profoundly affected by 
castration. The castrated leghorn cockerel (capon), has a 
greater proportion of body fat than the normal bird, while 
die comb, wattles and barbies, and the sex instincts do not 
develop. Castration of young bulls causes an increase in size 
of the skeleton and a greater deposition of fat. The mature 
development of the accessory organs is prevented. Castra- 
tion of boys before puberty retards ossification of the epiphyses 
of the long bones, with consequent enlargement of the stature. 
The lower limbs become disproportionately long. There is 
also adiposity, the fat tending to become feminine in distribu- 
tion. The larynx is not prominent as in the mature male, and 
the voice remains high-pitched. The hair fails to grow upon 
the face and body, but is plentiful on the head. The penis 
remains infantile, sexual feeling is suppressed” (Best and 
Taylor). 

In animals, castration results can be nullified, more or less 
by sufficiently large secreting testes grafts. Ovariotomized fe- 
males can be made to assume male characteristics by success- 
ful grafts. The degree of response of an individual character 
depends upon the quantity of hormone present— or the amount 
number, etc., of the grafts. 


rolloiving gomdeclomy, the pituitary gonadotropic hor- 

n>o„„ arc ound tie blood and urine in greatly increased 
amounis; the pituitan^ gland enlarppi;- tino u J “Creased 

pituitary incrcL in nu4et and manv b™ “‘l'”'® 
tended witli conic clear fluid substance tbp dis- 

onc ridt^producing the stxalied “sigict.ring"?r-Ctata 
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cells.” Reimplantation of gonadal tissue, or injection of po- 
tent extracts, reverses the pituitary picture to the normal. Re- 
moval of the gonads (male or female) permits increased and 
unrestrained output of pituitary gonadotropic hormones, giv- 
ing rise to excessive amounts in blood and urine. This also oc- 
curs in the menopause (male and female). Potent testicular 
implants or extract injections decrease this output, while in- 
creasing amounts will further depress the output of the pitui- 
tary gonadotropic hormones. 

The Unit of Male Sex Hormone. — The standardization 
of the potent extract was gradually improved. It would stim- 
ulate capon comb growth, and later was shown to restore the 
state of the accessory sex organs (penis, seminal vesicles, 
prostate, etc.). Ancel and Bouin, in 1900, following injections 
of glycerol extracts, observed the changes in the seminal ves- 
icles and penis of castrate guinea-pigs. Various other methods 
of observing effects of potent extracts and standardization 
were suggested, such as: (1) A spermatozoon motility test; 
(2) amounts required to produce certain weight changes in the 
prostate of castrated rats; (3) seminal vesicle reactions; (4) 
seminal vesicle weight test; (5) restoration of bill pigmenta- 
tion of the castrated English sparrow; and so on. However, 
Gallagher and Koch suggested that the unit be described as 
the “amount which injected per day, for five days, yields an 
average of 5 mm. increase in length and height of the combs 
on at least 5 brown leghorn capons.” 

With the demonstration of the presence of various hor- 
mones in the urine, extraction of male urine for male se.x 
hormone was begun. At first the yield was small, but as im 
provement followed improvement, it appears that some gcn^ 
eral averages in yield can be described, although daily outpub 
fluctuate widely. The yield from fresh testis tissue, still ov, 
is about 1 unit per 50 to 150 Gm. 

In 1931, Butenandt obtained a pure crystalline male hor- 
mone from human urine. Its formula was Cm Hi- cOl>, but -iter 

another androsterone was found with the formula CioH.iO - 
A second urinarj' male hormone fraction was then separate , 
dehydro-iso-androsterone. Meanwhile McGee, and Gallag er 
and' Koch had obtained a substance from testis tissue 
imately ten times as potent as the urine derivative. T tn. 
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Laquer, et al, 1935, obtained from the testis extracts crystals 
of exceptional potency, mth the formula C 19 H 2 SO 2 , termed 
testosterone. Since then, Ruzicka and also Butenandt have 
been able to synthesize pure testosterone in the laboratory, 
from cholesterol, togetlier mth 31 (or more) other androgenic 
substances, some of which have already been found in urines 
in various pathological conditions. Their order of activity is 
not the same on capons and rats, nor tlie same for seminal 
vesicle and prostate reactions. 

It was readily shown that synthetic male sex hormone 
would replace the effects of castration, if its use was not post- 
poned too long; its action on the accessory sex organs being 
stimulation of growth and function of Cowper’s gland, the 
penis, the preputial tissue, periurethral tissue, etc. Some of the 
androgens had a theelol- and theelin-like action on female ani- 
mals, as well as simulating progesterone, and stimulating the 
mammary glands. They will hasten the involution of the 
thymus, prevent suprarenal enlargement and changes follow- 
ing castration, and affect the pituitary, its function and his- 
lolog)', as has already been referred to. 

There has been no demonstrated specific action on muscle 


tone or efficiency. It has not been shown to have the suspected 
oxidative catalytic action. It does not hasten metabolic proc- 
esses or raise the metabolic rate. Androgenic substances are 


also found in female urine, and elsewhere. Conversely, male 
urine, testis, etc., have been shown to contain estrogenic sub- 
stances (female sex hormone). In the urine of normal males 
and females, certain ratios exist between androgenic and estro- 
genic substances and various pathological states are associated 
with deviations from these ratios (as in homosexualism viril- 
ism, masculinization, effeminization, hypertrichosis etc.) 

Use in Humans.— Some observers have used titosterone 
m humans. Its effect in a postpubertal castrate was described 
iccentls by G L. Foss, while Hamilton has made several ob 
ser\ aliens on human eunuchoidism. Others have liWpTm- ° 
a few ee.,.. So™ of cue o™ 


Cr.?c5 
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?:*; ciivi'.y. 


v.iuf iSntn'e ‘T«Uich-s 



1542 


JOSEPH EH)ELSBERG 


diet, exercise, thyroid and pituitary and pituitary-like gonadotropic hormone 
injections. Since their parents repeatedly called our attention to the lack of 
genital growth, we gave each testosterone propionate^ intramuscularly — 25 mg. 
testosterone propionate every second or third day, for about three weeks, with 
the following observations: Within about six to ten days repeated erections 
began to occur, the scrotal tissue became reddened and thickened, and the 
scrotal sac seemed to enlarge; the penis began to enlarge, became redder, and 
took on a more normal appearance. On ceasing the injections, the tissues seemed 
to shrink, and tended, to return to their former state, but the recession was 
not to the former level. Thus, the penis remained fully one fifth to one third 
larger, the scrotum remained larger, and some more pubic hairs appeared. It 
was observed, by everyone, that their former shyness, and effeminate charac- 
teristics were distinctly decreased, and replaced by more “boyish” or “manly" 
carriage, talk, w’alk, and attitude. 


Case HI. — R. R. is twenty-four years old. At the age of ten years, 
because of bilateral cryptorchidism, operative attempt was made to bring both 
testes down into the scrotum. The wounds sloughed, and the operation failed 
in its intent. In less than a year, a second such attempt was made. Since, he 
has grown to his present height (74^ inches), with typical eunuchoidal char- 
acteristics, measurements, female configuration, infantile genitalia, no facial 
hair, scant suprapubic hair, and complete lack of sexual feeling or desire. 
Treatment over a period of two years with gonadotropic hormones produced 
some change — ^slight growth of suprapubic hair, slight genital enlargement, etc. 
However, introduction of treatment with testosterone propionate was followe 
by most striking results: 18 daily injections of 10 mg., 4 injections of 25 mg. 
in two w’eeks, and 3 injections of SO mg., 1 every third day, all within about 
six weeks (a total of 435 mg.). There follorved penile enlargement (about 
100 per cent), numerous frequent erections, leading to onanism and orgasms 
with emission of a clear albuminous liquid. Even more striking was the change 
in the mental attitude and spirit. 


Case rv. — M. F., aged twenty-nine. This is a more complex case. t 
twenty-six years of age, he came to the clinic with these chief complaints. 
(1) enlarged breasts; (2) female configuration; (3) small genitalia; (4) ac. 
of libido, erections, etc. His urine contained fairly large amounts of estro 
genic substance, but exceedingly small amounts of androgenic substances. J 
slight changes followed pituitary-like gonadotropic hormone administration. 
Plastic operation on his breasts brought some mental and physical relief. " 
one month, recently, he received 525 mg. testosterone propionate vith 
following results: (I) marked increase in size of penis; (2) marked increa.e 
size of scrotum; (3) increase in frequency, number and intensity of erectiorj^ 
(4) onanism now yields orgasm and copious amounts of a clear albummo- 
liquid. 


Case V. — H. W. came under observation at the age of twenty-one _ 
He was a typical hypopituitarism, height 63 inches, with no facial an 

1 The testosterone propionate (oreton) used was supplied by Scherin, C- 
poration, Bloomfield, New Jersey, through the kindness of Dr. Max Gi.bert. 
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suprapubic hairs, infandle genitalia, and a history of complete lack of se.ual 
desire or ability. For about twelve months, he received pituitary growth hor- 
mone and gonadotropic hormone. He grew 2^, inches in height, and his gcn- 
itaUa showed slight improvement, with moderate growth of suprapubic hair. 
Then he received 14 injections of testosterone propionate totaling 3^0 mg. over 
a period of seven weeks. The results were striking! Erections, at times border- 
ing on priapism, appeared. Sexual desire and libido became very marked. The 
genital tissues seemed to become edematous, and almost doubled in size. 
Marked reddening of the penis, scrotum and surrounding skin appeared. Omis- 
sion of injections was followed by some recession. More striking still was the 
change in his carriage and mental attitude. Resumption of treatment is again 
producing similar results. 


Case VI.— O. R. is twenty-eight years old. He is a more marked hypo- 
gonadal indicrdual, probably of pituitary origin. He came under observation 
about four years ago. The penis measured about 1 inch, erections never oc- 
curred, no testes could be palpated, the scrotum was proportionately small. 
There were no facial hairs, and only a few suprapubic hairs. Treatment for 
three years with pituitary gonadotropic hormone produced some, but very slight 
changes. Recently he received IS injections of testosterone propionate (totaling 
400 mg.) in about five weeks. The results are less striking than in other cases, 
but definite genital enlargement has occurred. The number of erections are 
increasing and libido has appeared. 


Cases Vn, VIII, IX . — Wc chose 3 cases of adult impotency for study. 
One we believed received inadequate treatment (6 injections totaling 60 mg.) 
and the result was negligible. The second case was a male, aged fifty-five, 
who has had impotency and loss of libido for five years. He received S injec- 
tions of 25 mg. testosterone propionate (1 every second day) and then 4 injec- 
tions of 50 mg. each (in twelve days) , totaling 325 mg. The results were most 
striking. The third case has just begun treatment. 

We have deliberately avoided the discussion of the theory of the produc- 
tion of benign hypertrophy of the prostate, and the possibility of treatment 
with male sex hormone. However, in the cases of impotency just cited they had 
had 3 to 6 nocturnal urinations for four to five years, but as treatment con- 
tinued, these became less in number, so that at the end, nocturia occurred but 
once a nighl (and \\as omitted on many occasions) 


Impression of Results of Treatment.-All who hav. 
auempted to treat cases, such as I have cited know of th 
almost hopelessness and helplessness of all for^n<= nf fb ^ 
hitherto tried. The pituitarjr or pituitarv 11^^ 
hormones held forth some hope of imnmvo^ gonadotropn 

...re piece. In 
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two, very striking. Stimulation of libido, male sex instinct, 
erections, growth of tissue and organ, enlargement of the 
scrotal sac, some growth of hair, all these were more or less 
definite. Even more striking was the change in the mental 
attitude, cheerfulness, hopefulness, and spirit. They became 
more alert and despondency vanished. 

On a number of occasions, placebos, injections of plain oil, 
or 2 to 5 mg. doses of testosterone propionate (oreton) were 
substituted. This check has been likewise carried out by other 
observers, and all agree that it is not a “psychic” or “mental” 
result, but “real,” and to a certain extent, effects and result 
depend on dosage, which still requires standardization. The 
dangers of overdosage or long continuance are still real and 
present. We have not demonstrated spermatogenesis, but have 
obtained emissions of fluid (probably of prostatic and seminal 
vesicle origin). This requires further and longer study in 
selected suitable cases. The possibilities in treatment of other 
types of diseases have been intimated, and many questions 


remain for the clinician and endocrinologist to answer. 

In conclusion, the synthetic preparation is definitely 
“active”; there was definite response in regard to stimulation 
of the male sexual functions including libido and potency, 
there was definite growth of the accessory organs; there were 
many agreeable psychic, psychological and mental effects. 
is probably a pure replacement therapy, while time and tria 


will determine the side or ill effects, if any. 



CUMULATIVE INDEX 


Abdominal migraine, Jan., 140 
pain, acute, diagnostic significance, 
July, 884, 1031 
treatment, July, 890 
paracentesis, collapse following, 
July, 976 

Abducens nerve, examination, May, 

557 

Abruptio placentae, July, 1219 
treatment in home, Jan., 208 
Abscess of liver, amebic, pulmonarj’ 
disease secondary to, Jan., 27 
of lung, tuberculosis and, differen- 
tiation, May, 708 
of spinal cord, July, 1122 
subcutaneous, in measles. Sept., 1371 
in smallpox. Sept., 1360 
Accoucheur's hand, July, 1005 
Achlorhydria with dyspepsia, treat- 
ment, Sept., 1416 

Acid-base changes of body, Jan., 226 
Acidosis, Jan., 223_ 
diabetic, July, 979 

Acne vulgaris, treatment. Sept., 1381 
Acrocyanosis, March, 467 
Acrodynia, May, 631 
Addisonian crisis, July, 993 
Adenoma of adrenal cortex in women, 
March, 511 

ot pituitary’, basophilic, Jan., 166 
Adiposis dolorosa, Jan., 171 
Adiposogenital dvstrophy in women, 
.March, 515 

Adolescent endocrine disturbances, 
diagnosis and treatment. May, 805 
Adrenal cortical adenomata or hyper- 
plasia in women, March, 511 
insufficiency, acute, July, 993 
obesity, Jan., 172 
Alcohol, psychoses due to, March, 540 
Alrobolic coma. May, 619 
poU neuritis, d/uy, 627 
.\U;ali evcesi and deficit, Jan., 226, 229 
therapy in peptic ulcer, alkalosis 
from, Jat:., 225 


\lkalc 


Jar.., 


-Mh-rgic bronchitis, March, 319 

dermatomes, differential ^aracter- 
n'.icv, Mc-ch, 375. 395 
mam'.estations of insulin injections. 


Allergy, anemia due to, July, 912 
as factor in gastro-intestinal dis- 
turbances, March, 297 
in general medicine, March, 26/ 
in headache, March, 325 
in otolaryngology, March, 281 
cutaneous, March,^ 334 

local hypersensitivity of, March, 

371 

defined, March, 267 
elimination tests, March, 278 
food, abdominal pain in, July, 1037 
gastro-intestinal, March, 297, 412 
history’ taking, March, 272 
in atopic dermatitis, March, 333 
in bronchial asthma, dfarc/i, 351 ^ 
in contact dermatitis, March, 371, 
373 

in hay fever, March, 359 
investigation of patient, March, 271 
laboratory tests, March, 275 
nasal, March, 281 
ocular manifestations, March, 287 
ophthalmic and nasal tests, March, 
278 

passive transfer test, March, 278 
physical examination, March, 275 
predisposing factors, March, 269 
skin tests, March, 276 
special examinations, March, 279 
symposium on, March, 265 
Amebiasis, pulmonary disease sec- 
ondary to, Ja7i., 27 
roentgen findings, March, 444 
Amebic dysentery, treatment, July, 
1082 

Amyotrophic lateral sclerosis, July, 
1126; Sept., 1528, 1534 
Androsterone, Sept., 1540 
Anemia aplastic, acute, July, 921 
due to blood loss, July, 907 
hemolytic, July, 910, 913 
Lederer’s, July, 913 
pernicious, July, 922 
combined sclerosis of cord with. 
Sept., 1524, 1534 

in diabetes, protamine zinc in- 
sulin in, May, 729 
siclde cell, July, 916 

emergencies arising in, July, 
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Aneurysm, aortic, pain in, March, 477 Atopic dermatitis, differential diagno- 
Angina pectoris, abdominal pain in, sis, March, 378, 396 

July, 1035 _ Atrophies, subcutaneous fat, due to 

operative risk in. Sept., 1510 regular and protamine insulin. May, 

Ankle jerk. May, 560 721 

Annular papular syphilid. Sept., 1253 Atropine in chronic dyspepsia, Sepi., 
Anorexia nervosa in women, March, 1415 

■512 Auditory nerve, examination, May, 

Anosmia, May, 557 558 


Auditory nerve, examination, May, 
558 


Antacids in chronic dyspepsia. Sept., Aural vertigo. May, 695 


1408 Avitaminosis, paralysis of, March, 5(M 

Anuria, postoperative, July, 949 
Anxiety states, traumatic. May, 654 

Aortic stenosis, operative risk in, Babinski reflex. May, 560 
Sept., 1510 Baby talk. May, 608 

Aphasia, May, 563 Bacillary dysentery, practical prob- 

Apiol paralysis, July, 1124 lems, July, 1081 

Aplastic anemia, acute, July, 921 Back pain in gastro-intcstinal disease, 

Apoplexy of spinal cord, Ji//y, 1127 May,TM) 

Appendicitis, acute, differentiated Bacteremia, gonococcus. May, 844 
from pneumonia, Jan., 52 Balneotherapy in skin diseases, Stpi, 

differential diagnosis, abdominal 1321 

pain in, July, 1037 Barre test. May, 561 . , 

Appendix, disease of, dyspepsia due Basal metabolism, abnormal, in aao- 
to, March, 428 lescents. May, 812 _ 

Arrhythmias, cardiac, operative risk Basophilic adenoma of pituitary , Jaa., 


Baby talk. May, 608 _ 

Bacillary dysentery, practical prob- 
lems, July, 1081 

Back pain in gastro-intcstinal disease, 
_ May, 749 _ _ 


in. Sept., 1510 

Arterial embolism, March, 466 
occlusion, peripheral, sudden, July, 
943 

Arteriosclerosis, cerebral vascular ac- 
cidents in, diagnosis, March, 479 
diabetic, July, 1190 
Arteriosclerotic gangrene, March, 466 
Arthralgia, syphilitic. Sept., 1275 
Arthritis, gonococcal. May, 839 
of spine, dyspepsia in, March, 415 
precordial pain in, March, 477 
postdysenteric. May, 849 
postenterica. May, 849 
pyogenic, acute. May, 849 


Basophilism, pituitary, Jan., 16S, 16 

in women, Marc/i, 513 
Baths in infantile eczema, May, oUj 
in skin diseases. Sept., 1321 
Bell’s palsy, March, 506 . 

Belladonna in chronic dyspepsia, p -i 

Benzedrine in narcolepsy, as possible 

cause of paranoid psychosis, j ji 

637 . . . Ml 

Beriberi, polyneuritis in. May, OJi 
Biceps jerk. May, 560 _ 

Biliary disease, dyspepsia in, ‘ 

427 


rheumatoid, in syphilis. Sept., 1285 Bladder, cord, July, 960 


syphilitic. Sept., 1275, 1284 


infections of, Jan., 191 


Artificial feeding of newborn, May, 824 Blepharitis, allergic, 

respiration, Schaefer method, July, Blood dyscrasias, emergencies 


in, July, 907 


dolesccnt 


Ascites, diagnosis of conditions asso- laboratory findings in 'sn 

ciated with, /;i/y, 1165 endocrine disturbances, j /> ' 

Asthenia, neurocirculatory-, cardiac 814 _ 

functional tests in, May, 780 loss, anemia due_to, emerge j 

precordial pain in, March, 474 pects, July, 907 Inlf.=ccnls 

Asthma, bronchial, causes and treat- pressure, abnormal, in ao 
ment, March, 351 May, 813 . 

Ataxia, tests for. May, 564 transfusion. See Tramjan 

Atelectasis, obstruction, diagnosis. Boric acid bath in eczema 


May, 705 Bouillon filtrate, gonoco 

Athlete’s foot. Sept., 1392 orrhea, Jan., ISI 

Atlo-axoid dislocation, spontaneous. Bowel distress, Jan., 


translusion. .-lee i .f.’ 
Boric acid bath in eczema, ^ 
Bouillon filtrate, gonococcus, m 
orrhea, Jan., ISI 


July, 1120 


functional, Jan., 1317 


Atopic dermatitis, March, 333; May, Brachial ple.xu3 paral>sis 

"nr cnc 



CmroiATIVE INDEX 


1547 


Brain, vascular lesions, diagnosis and 
treatment, Afoy, 577 
in arteriosclerosis, March, 
479 

Breast feeding of newborn, May, 821 
Bronchial asthma, causes and treat- 
ment, March, 351 _ 

Bronchiectasis, tuberculosis and, dif- 
ferentiation, May, 705 
Bronchitis, allergic, March, 319 
amebic, Jan., 27 

Bronchogenic staphylococcic pneu- 
monia, primary, Sepl., 1473 
Bronchophony, whispered, in pneu- 
monia, Jan., 46 

Bronchopneumonia differentiated 
from lobar type, Jan., 51 
Bronchus, carcinoma of, primary', Jan., 
123 


Cardiac decompensation, _ diagnosis 
and treatment. May, 853 
emergencies, July, 895 
functional tests. May, 773 
insufficiency, early, recognition of, 
July, 1129 

I status in surgical patient, evalua- 
tion of, Sepl., 1505 

Cardiovascular disease, dyspepsia in, 
March, 413, 429 

Caries, spinal, tuberculous, diagnosis, 
Sepl., 1529, 1534 

Carminatives in chronic dyspepsia. 
Sept., 1414 

Castration, effects of. Sept., 1539 

Cataphoresis in skin diseases, Sepl., 
1315 

Cataract, allergic factor, March, 292 
juvenile, in atopic dermatitis, March, 


tumor of, tuberculosis and, differ- 
entiation, May, 704 
Brown-Sequard syndrome, July, 1113; 
Sepl., 1521 

Brucella abortus vaccine, Jan., 253 
dermatitis, March, 401 
Brucellin, Jan., 253 
Brucellosis. See Undulanl fever. 
Buerger's disease, March, 465 1 

Bullowa’s nasal catheter for giving j 
oxygen, Jan., 94 

Burgess open tvpe oxygen tent, Jan 
93 

Burns, electriwl, July, 1024, 1027 
Burow's solution, Sepl., 1391 
Butchers' pemphigus, Sepl., 1346 


Caciii'XIa, pituitary, in women, March, 
512 

t nne cutter's cramps, July, 1011 
Canker sores, allergic factors, March, 
309, 310 

Carbon dioxide inhalations in pneu- 
monia, Jan., 87 

solid, in skin diseases, Sepl., 1319 
C.arbonic acid excess and deficit Jan 
22(1 

Carbuncles in diabetes, July, 1194 
Carcinoma of colon, practical prob- 
lems, July, 1073 

roentgen examination, March, 437 
of jejunum, roentgen studv, July 
10(j4, 1005 

of lunc, primary, Jan., 123 

physical examination and svmp- 

of stomach, chronic dvspep-b of 
Mc'.i:,A2b • ‘ e 

hematemesis in, May, 737 
Cardiac devompen-atiuh,’ coma due 
to, Mc.y, o20 


Catarrh, spring, March, 289 
Cathartic colitis, Jan., 139 
Cerebral embolism. May, 582; July, 
938 

hemorrhage. May, 583 
thrombosis. May, 583; July, 938 
vascular accidents, diagnosis and 
treatment. May, 577 
in arteriosclerosis, diagnosis and 
treatment, March, 479 
lesions, coma in. May, 619 
Cervical cord syndrome, lower, spastic 
paraplegias with, Sepl., 1528, 1534 
Cervicitis, May, 761 
Chaddock maneuver. May, 560 
Chalazia, recurring, March, 288 
Chancre, Sept., 1243 
differential (diagnosis. Sept., 1245 
extragenital. Sept., 1245 
monorecidive, Sepl., 1259 
redux. Sept., 1246, 1268 
tuberculous. Sept., 1334 
Chancroid, May, 764 
Charcot joints. Sept., 1280 
Chemical poisoning, polyneuritis due 
to. May, 634 

Chemicals, anemia due to, July, 911 
Chickenpox, Sept., 1362 
cutaneous complications and se- 
quelae. Sept., 1365 
differential diagnosis. Sept., 1366 
local treatment. Sept., 1367 
Childbirth. See Labor. 

Chorioretinitis, allergic, AParch, 293 
ehvostek s sign, July, 1006 
CuThose cardiaque, July, 1172 
Cold common, differentiated from hay 
fever, March, 362 
Knsitivity to. July, 1018 
Colic, renal, July, 964 
Colitis, cathartic, Jan., 139 
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Colitis, functional, chronic, Jan., 140 
gravis, July, 1089 
mucous, Jan., 139; July, 1051 
back pain in, May, 758 
spastic, Jan., 139 


Conversion hysteria. May, 591 
Convulsions, epileptic, coma after. 
May, 619 

Convulsive syncope, July, 901 
Coordination, tests. May, 564 


ulcerative, allergic factor, March, Corbus-Fcrry bouillon filtrate in gon- 
304_ _ orrhea, Jan., 181 

hepatic insufficiency associated Cord bladder, Jttly, 960 

with, July, 1089 Cornea, allergic manifestations in. 


roentgen examination, March, 
443 

treatment, July, 1083 
Collapse following paracentesis, July, 
976 

Colon, carcinoma of, March, 437 

practical problems, July, 1073 | 

diseases of, practical problems, July, 
1073 


Cornea, allergic manifestations in, 
March, 289 

Cornstarch bath in eczema. May, 803 
Coronary heart disease, cardiac re- 
serve in. May, 782 _ 

occlusion, abdominal pain in, July, 
885, 886, 1036 
thrombosis, March, 476 
emergency aspects, July, 895 
operative risk in, Sepl., 
Corymbiform syphilid. Sept., j -nj 


diverticulosis of, March, 435 Corymbiform syphilid. Sept., ^5 

functional disturbance of, Jan., 140 Cough, gold tribromide in. Sept., H-''* 
irritable, Jan., 140; March, 434 Cramps, heat, July, 1011 

dyspepsia due to, March, 430 Cranial nerves, examination, Alay, 

polyps of, March, 444 Crises, hemolytic, July, 911, 920 

roentgen examination, March, 433 visceral, July, 1036 

in anomalies, March, 433 Cryptorchidism, May, 810 


in functional lesions, March, Cushing’s syndrome, /aw 


in organic lesions, March, 435 
technic, March, 446 
sarcoma of, March, 439 
tuberculosis of, March, 440 
Colostomy, care after, July, 1078 
Coma, May, 617 
causes. May, 617 

diabetic, diagnosis and treatment, 
July, 979, 982 j 


Cutaneous. See Skin. 

Cutting current in skin diseases, or/' •< 
1318 

Cystitis, Jan., 191 
interstitial, Jan., 194 

Dandruff, treatment. Sept., 

1387 

Deafness, testing for. May, 836 


insulin reaction and, differentia- Decomposition of movement 


tion, July, 992 564 

diagnosis. May, 618 Deficiency 

helpful points in history. May, 621 May, 633 


polyneuriti? 


physical changes helpful in. May, Degeneration, subacute 


e, combined, nf 


622 spinal cord, /i/y, 1125 

examination of patient in. May, 565 Dehydration in infants, -u y, 
proper handling of. May, 624 834 „,:ntnd from 

Combined sclerosis of cord with per- Delirium tremens dmerentiai 


nicious anemia. Sept., 1524, 1534 


pneumonia, Jan., 


Complement fixation test in gonor- Delivery, management m 


home, Jan-i 


rhea, /ch., 188; May, 847 
Compression of spinal cord, July, 1113 
Condylomata lata. Sept., 1255 
Conjunctivitis, allergic, March, 288 
vernal, March, 288 

Constipation, indigestion due to, July, 
1054 

practical problems, July, 1085 
Constitutionally inadequate person, 
indigestion in, July, l054 
Contact dermatitis, March, 371. Sec 
also Dermatitis, contact. 
with ph>'sical agents, emergencies 
ari'ing from, July, 1009 


normal and opirativc, equipm'-'’- 
needed, Jan., 211 
Dercum’s disease, Jan., 

Dermatitis, atopic, March, ■ •- 
795 

diagno.sis, March, 344 
differential diagnosis, .Ucra., 

396 , 

management, March, .’<3 
Brucella, March, 401 
contact, Jfarch, 371 

allergy in, .March, iii ^ ^-5 

clinical investigation, ■ > 


CUMULATI\rE INDEX 


1549 


Dermatitis, contact, differential diag- Digitalis in congestive heart failure. 


il/arc/.,! Dilatation of stomach, postoperative 


July, 1139 


376 

local skin hypersensitivity 
March, 371 


Jan., 224 

in, 1 Diphtheria, vaginal lesions, 
764 


May, 


orpholog>' and subjective symp- Discoid papular syphiloderm. Sept 


1252 

Dislocation, atlo-axoid, spontaneous, 
July, 1120 

Diuresis in nephritis, July, 955 
Diuretics in congestive heart failure, 
July, 1142 

Diver’s paralysis, July, 1127 
Diverticula of duodenum, roentgen 
study, July, 1063 

Diverticulosis of colon, roentgen ex- 
amination, March, 435 
Diverticulum, Meckel’s, Jan., 159 
roentgen study, July, 1064 
Drug eruptions. Sept., 1323 
congenital. Sept., 1329 
differential diagnosis, March, 378 
fixed. Sept., 1325 

Ductless glands, diseases of, emer- 
gencies associated with, July, 979 
Duodenal ileus, postoperative, Jan., 

ulcer, back pain in. May, 751, 752, 
754, 757 

chronic dyspepsia of, March, 419 
hemorrhage in. May, 741, 746 
Duodenum, diverticula of, roentgen 
study, July, 1063 
Dwarfing, May, 807 
Dwarfism in women, March, 514 
Dyscrasias, blood, emergencies arising 
in, July, 907 

Dysenterj', amebic, treatment, July, 
1082 

bacillaiy, arthritis following. May, 
849 

practical problems, Jttly, 1081 
Dyshidrosis, March, 398 
Djsmenoirhea with hypo-ovarian ism, 

, , ,, 1 March, o23 

dwascs of colon, July, 10/9, j Dyspepsia, chronic, jtfareft, 417 

“fcinoma of stomach, March, 

in duodenal ulcer, March, 419 
in gastric ulcer, March, 425 

e-'aminatlon’ March, 

treatment. Sept., 1407 
lunctional, July, 1045 
of extragastro-intestinal origin, di- 
agnosis, -March, 407 


toms. March, 372 
of conjunctiva, March, 288 
of eyelids, March, 287 
pat^ test in, March, 392 
treatment, March, 401 
fungus, differential diagnosis, March, 

378, 398 

medicamentosa. Sept., 1323 
seborrheic, March, 395 _ 
treatment. Sept., 1387 
Sunday, March, 377 
venenata, March, 373; Sept., 1323 
treatment. Sept., 1389 
Dermatologj’, physical therapy in, ex- 
clusive of x-rays and radium. Sept., 
1311 

Dermatophytids, Sept., 1394 
eczematous, differential diagnosis, 
March, 378, 398 
Dermatophytosis, March, 398; Sept., 
1392 

Dermatoses, allergic, differential char- 
acteristics, March, 378, 395 _ 

Diabetes mellitus complicating car- 
cinoma of colon, July, 1076 
in clderlv patient, complications, 
July,mi 

protamine zinc insulin in, iPay, 
711. See also under 
Diabetic acidosis, July, 979 
arteriosclerosis, July, 1190 
coma. May, 619; July, 979, 982 
insulin reaction and, differentia- 
tion, July, 992 
gangrene, July, 1191 
neuritis. May, 632; July, 1191 
retinitis, July, 1191 
Diagnosis, procedures of. May, 555 
Diarrhea, acidosis of, Jan., 229 
in disc 
lOSO 

in gastro-intestinal allergy, March 
305 

Di.atliermy, ira-dical, in pneumonia, 
Jan., 01 

in skin diseasc.s, Sept., 1318 
snrgie.il, in skin diseases. Sept., 1316 
Diek te-t, 1380 
Du ! in rk.ronie dyspepsia. Sept., 1408 
'!! infantile ec.-om.a, dfov, 799 
in inita'.ile colon, Jen,, 143 
in obe-itv in children. . 


in children, Jan., 173 
■ 1 . functional disturbance-s 
101 .' 


adiposogenitalis, Jan., 
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Eclamptic coma, May, 620 
Eczema, March, 373 
allergic factors in, March, 333 
in scarlet fever, Sepl., 1379 
infantile, March, 338, 345 
baths in. May, 803 
skin tests in. May, 796 
treatment. May, 795 
mycotic. May, 797, 802 
occupational, March, 373 
sensitization. May, 795, 798, 802 
vaccination. May, 785 
Eczematous dermatophytids, differ- 
ential diagnosis, March, 378, 398 
Edema of lips, allergic, March, 310 
Electrical accidents, July, 1022 


Equilibrium, tests. May, 564 
Ergonovine in postpartum hemor- 
rhage, Jan., 205 

Erosio interdigitalis blastomycctica, 
March, 399 

Erysipelas, contact dermatitis and, 
March, 397 

in chickenpox, SepL, 1365 
in smallpox, Sepl., 1360 
Erysipeloid, March, 399 
Erythema indurativa Bazin, Sept., 
1336 

ninth day, Milian’s, Sept., 1326 
nodosum. Sept., 1337 
Erythromelalgia, March, 466 
Esophageal varices, bleeding, July,_9i^ 
Esthiomene, May, 765; Sept., 126/ 


burns, July, 1024, 1027 Esthiomene, May, 765; Sept., 126/ 

current, physiologic and pathologic Ethmoiditis, allergic, March, 283 
effects, July, 1023 Eunuchoid states, testosterone m, 

injuries, local, treatment. May, 686 Sept., 1541 . . 

of central nervous system, Afay, Exanthematous diseases, acute, skin 
663 manifestations. Sept., 1355 

treatment, Afay, 687 Exercise, effects of, in early heart ois* 

reactions in spastic muscles. Sept., case, July, 1130 _ r j 

1518 Exophthalmic goiter, crisis of, 

shock, July, 1023, 1025 997 . ,,, . 

treatment, Afay, 686 Exophthalmos, allergic factor, Alar , 

Electricity, injuries by, July, 1021 294 . 


Iflectrocarcliogram as gauge of cardiac Extra-uterine pregnancy, oiagnos 
function, Afay, 776 errors, Jon., 213 _ . ,, , 

in adolescence, Afay, 813 Eye, allergic manifestations in, Aia > 

lead IV, clinical significance, July, 287 . . , 

1147 Eyelids, contact dermatitis of, 3/aroi. 

Electrocoagulation in skin diseases, 287 


function, Afay, 776 
in adolescence, Afay, 813 
lead IV, clinical significance, July, 
1147 

Electrocoagulation in skin diseases, 
Sept., 1317 

Electrolysis in skin diseases, Sept., 
1314 

I'ilimination tests in allergy, Afarch, 
278 

Embolism, arterial, Afarch, 466 
cerebral, May, 582; July, 938 


Facial nerve, examination. May, 
paralysis, Afarch, 506 , ni l 

Familial hemolytic anemia, 
Farmer’s skin, Sept., 1314 
Fasciitis with sciatica, Af/jrcli, 


ccreorai, j/jay, ooz; Juty, vjo i-asciitis wiin ^ 

in heart disease, emergency aspects. Fat, subcutaneous, atrophies o , 
July, 903 insulin, Afay, 721 i/arch, 

pulmonary, Afarch, 476; July, 939 Fatigue, precordial pain due to, ■ 
Emergencies, medical, symposium on, 474 

July, 319 Favism, /nfy, 912 

Empyema in pneumonia, treatment. Feeding in newborn. May, « . , 

Jan., 61 Fever therapy, complications o , 

staphylococcic, in infant, 1488 1016 _ , 

Endocarditis, bacterial, subacute, car- in gonorrhea in wome , 

diac reserx'e in, Afay, ISO 1429 irmil iniid • 

Endocrine disturbances, adolescent, combined watn 

diagnosis and treatment, jlfoy, 805 therapy, 2(1 

therapy in obesity in children, Jaii., in taboparesis, melhoil', ■ 

170 in undulant fever, Ja^y 


Endothermv in skin diseases, .yep/.. Fireman s cramps, ynO-, ‘ 

1310 ' Flaccid paralysis, m-dical inai 

Ivpilepsv, gold and sodium tribromide Afarch, 501 

in, 5r>L, 1501 Foci of infection, non-p- ci. c i- 

lipileptic convulsions, coma after, tatitis and, yn/y, I ih* 

Afev, 019 Follicular syphilid, Sef'.-, 1‘- 
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Food allcrg>’, abdominal pain in, Jvb’, 

1037 . , • r 

deficiency disease, paralysis 01, 
March, SOI _ . . » , 

poisoning, abdominal pain in, JrUy, 
1036 

sensitivity, Jnly, 1052 
Foot, athlete’s, Sepl., 1392 
perforating ulcer of, Sepl., 1268, 
1270 

Fractures of spine, July, 1118 
Frohlich's syndrome, Jan., 167; May, 
811 

in women, March, 515 
Frost's test of cardiac function, Alay, 
776 

Frostbite, J«7y, 1019 
Functional bowel, Jan., 139, 141, 
144 

conditions, abdominal pain in, July, 
1044 

tests, cardiac. May, 773 
Fungus dermatitis, differential diag- 
nosis, March, 378, 398 
Furuncles in chickenpox. Sept., 1365 
in measles. Sept., 1371 
in smallpox. Sept., 1360 


Gait, scissors, Sepl., 1516 
spastic paraplegic, Sepl., 1516 
Gallbladder disease, differential diag- 
nosis, pain in, July, 1040 
Gangrene, arteriosclerotic, March, 466 
diabetic, July, 1191 
in chickenpox, Sept., 1365 
in measles. Sept., 1371 
in smallpox. Sept., 1360 
Gastric neurosis, Jan., 140 
tetany, Jan., 224 
ulcer, hemalcmesis in. May, 739 
Gastritis, hemorrhage in. May, 742, 
743, 744 

Gastro intestinal allergy', March, 297, 
412 

disease, back pain in. May, 749 
emergencies, July, 8S3, S89 
hemorrhage, severe, July, 889 
palhologN- in infancy, Jan., 153 
tra_c_t^ upper, hemorrhage from. May, 
737 

t-.'istroscopy, value in upper gastro- 
intestinal hemorrhage. May, 747 
t-eneral paresis, treatment, Jan., 233 
t -enito- urinare- conditions, differen- 
tial diagnosis, pain in, July, 1038, 

German mea'les, Sep!., 1373 

d.iMerentir.l diagnosis, Seftl., 1375 
t-iranti-m in women, March, 514 
t-lomeruhincphritis, acute, July, 954 


Glomerulonephritis, chronic, in preg 

nancy, July, 1215 _ , . 

Glucose and saline administration in 
postpartum hemorrhage in home, 

Jan., 205 . . r r i 

Goiter, exophthalmic, crisis ol, July, 

997 

use of iodine in, March, 489 
Gold and sodium tribromides in epil- 
epsy, Sept., 1501 
in other diseases, Sepl., 1503 
pharmaceutical preparation. 
Sept., 1503 

tribromide in coughs other than 
pertussis. Sept., 1498 
in medicine, Sepl., 1498 
in whooping cough, clinical ob- 
servations, Sepl., 1495 
results compared with other 
drugs and vaccine, Sepl., 
1496, 1497 

pharmaceutical preparation, Sepl., 
1498 _ 

Gonadal obesity, Jan., 171 

hormone therapy, Jan., 178 
Gonadectomy, effects of, Sepl., 1539 
Gonadotropic hormone in obesity in 
children, Jan., 177 
Gonococcal arthritis. May, 839 
complement-fixation test. May, 847 
infection, immune bodies in. May, 
840 

pathogenesis. May, 841 
Gonococcus bouillon filtrate, in neis- 
serian infections, Jan., 181 
Gonorrhea, complement fixation test, 
Jan., 188 

in women, hyperpyrexia in. Sept., 
1429 

combined with sulfanilamide. 
Sept., 1437 

sulfanilamide in, Sepl., 1429 
serological control by means of 
bouillon filtrate (Corbus-Ferry), 
Jan., 181 ' 

sulfanilamide in, March, 455 
vulvovaginal lesions. May, 761 
Granulo^openia, emergencies in, 
July, 926 

Granuloma annulare. Sept., 1337 
Grisel’s disease, July, 1120 
Growth disturbances. May, 806 
hormone in obesity in children, Jan., 
In ’ 

Gumma, Sept., 1265 
Gummatous involvement of joints, 
12/7 

Gimecolopc conditions, differential 
dagno^s^, ^abdominal pain in, July, 


1038 , 
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Hand, accoucheur’s, July, 1005 
Hay fever, March, 359 

seasonal types, March, 360 
skin tests in, March, 363 
treatment, March, 364 
Headache, allergic factor, March, 325 
in migraine. May, 689 
Hearing, testing, May, 558 
Heart disease complicating carcinoma 
of colon, Jtdy, 1074 
decreased cardiac reserve in, 
classification based on, May, 
777 

embolism in, emergency aspects, 
July, 903 

emergencies of, July, 895 
in surgical patient, evaluation of. 
Sept., 1505 


Hemorrhage from upper gastro-intes- 
tinal tract. May, 737 
gastro-intestinal, severe, July, SS9, 
893 

in obstructive jaundice, July, 973 
postpartum, July, 1197 
management in home, Jan., 201 
treatment, July, 1200 
subarachnoid, primarj'. May, a/S 
Hemorrhagic measles. Sept., .. 
purpura, emergencies in, July, 929 
scarlet fever, Sept., IMS 
smallpox. Sept., 1359 
states in hepatic disease, July, "i- 
Hepatic. See Liver. , 

Hepatitis, syphilitic, ascites in, Juy 
1172 . ,, 

Hepatization in pneumonia, Jan., i 


failure, congestive, diagnosis. May, Hermaphroditism, 3/ay, 809 

853 Herniation of nucleus pulposus, March, 

treatment. May, 853; July, 532 ,,-l 

1137 Herpes facialis in measles, iepj., can 

operative risk in. Sept., 1509 in scarlet fever. Sept., lie 

functional tests. May, 773 High frequency currents in s 'i 

value in different types of eases. Sept., 1316 

heart disease. May, 778 Hoarseness, mechanism and ^ 

insufficiency, early, recognition of, and neurological aspects, aep 
Jjffy, 1129 Hoffmann sign, 3/ay, 561 

involvement in influenza, Jan., Ill Hormone, sex, male, oeyi.. 

treatment, Jan., 119 urinary, in adolescents, Mo>, 


853 

treatment. May, 853 ; July, 
1137 

operative risk in. Sept., 1509 
functional tests, 3/ay, 773 

value in different types of 
heart disease, 3/ay, 778 
insufficiency, early, recognition of, 
July, 1129 

involvement in influenza, Jan., Ill 
treatment, Jan., 119 


(.reatiUCllL., JU’IP.f uiiiia*/, III y - . « « 1 T 

Heat, application of, in skin diseases, Horner’s syndrome, 

k ' TT in nffprts C 


Sep’t\ 1320 Humidity as factor in effects ol ne , 

contact with, emergencies arising July, 1010 

from, July, 1009 Hunner’s ulcer, , • -chlor- 

cramps, July^ 1011 Hydrochloric acid, diluted, 

exhaustion, July, 1016 hydria. Sept., 1416 . ...Qj^en, 

external, deleterious effects, July, Hyperpyrexia in gonorrhea 

sensitivity to, July, 1018 combined with suifanilamidi- 

stroke, July, 1014 therapy, 

Hematemesis from upper gastro-in- Hypersensitiveness, see/ 
testinal lesion, 3/ay, 737 Hypertensive heart ’ 

massive, July, 889 reserve in. May, lo July, 

Hematoma, subdural. May, 579, 585 vascular disease in pregn > 
Hematuria, emergencies in, July, 958 1215 . nrotam- 

Hemiplegia, test for, in cerebral vas- Hyperthyroidism in diaoe =. e 
cular lesions, May, 578 ine zinc insulin m, - > 

Hemoglobinuria, paroxysmal, July, 733 ... r , Marc’’-, 

918 iodine in, indications for u.e, .n 

Hemolytic anemias, emergencies in, 489 . - 

jily,9\0 Hypertrichosis, electro!) si= >h. 

crises, /ii/y, 911 , \r„., 562 

indeterminate, July, 920 Hypesthesia, tests for, . 

Hemophilia, emergencies in, July, 931 Hypoglycemic ■ nrever- ' 

Hemorrhage, anemia from, emergency zinc in_sulin, and tn, y- 

aspects, July, 907 3/ay, 716 

cerebral, 3/cy, 5S3 states, July, 988 . tm'-' 


Hypertensive heart 

reserve in, 3/ay, 780 . , 

vascular disease in pregnane), 
12l0 .. , 


733 . . , MdfC'-, 

iodine in, indications for u^e, • 

Hypertrichosis, electrolysis m, ' 

, ,, 

Hypesthesia, tests for, 

Hypoglycemic reaction's ^ 
zinc insulin, and their p- 
May, 716 

states, /n/y, 988 


arteriosclerosis, diagnosis and Hypo-ovarianism, diagno-.s 


treatment, March, 419 
from esophageal and gastric rarices, 
July. 973 


ment, March, SW 
pituitary, March, 
primaiy, March, c-0 
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Hypothyroidism and obesity in chil- Insulin, protamine zinc, hjpoglyccmic 
, • t .(^1 1 roaf-tinnc and thpir oreven- 

dren, Jan., 163, 1/6 

in women, March, 510 
Hysteria as problem in general hos- 
pital, May, 591 
clinical aspects. May, 601 
conyersion. May, 591 
emotional bondage to parent as 
cause. May, 593 
traumatic. May, 655 


reactions and their proven 
tion. May, 716 

local skin responses. May, ^121 
results in diabetes. May, 711 
use in surgery, pernicious ane- 
mia and hyperthyroidism. 
May, 729 

reaction, July, 989, 992 
Intention tremor. May, 564 
Intestine, small, roentgenologic in- 
vestigation, July, 1059 
Ileitis, hyperplastic, July, 1068, 1069 1 Intradermal test in allergy', March, 

. t .1 iA*7n lA'ri 1 O'i/C O'?*/ 


indica- 


276, 277 

in hay fever, March, 363 
Intussusception, Jan., 156 
Iodine in hyperthyroidism, 
tions for use, March, 489 
Ionization treatment of allergic rhi- 
nitis, March, 285 
Iritis, allergic, March, 291 
Irritable colon, Jan., 140 

dyspepsia due to, March, 430 
roentgen examination, March, 434 


nontuberculous, July, 1070, 1071 
tuberculous, July, 1069, 1070 
Ileus, duodenal, postoperative, Jan., 

224 

Immune bodies in gonococcal infec- 
tions, May, 840 

Impetigo contagiosa, treatment. Sept., 

1388 

varicellosa. Sept., 1365 
variolosa. Sept., 1360 
Indigestion, allergic factors, March, 

297 

chronic, common causes and ap- 
proach to treatment, March, 

417 

treatment. Sept., 1407 
functional, July, 1045 
nonallcrgic causes, March, 299 
nervous, Jan., 140; July, 1045 
of extragastro-intestinal origin, di- 
agnosis, March, 407 
Indurations from use of insulin. May, 

724 

Infantile eczema, March, 338, 345 
treatment. May, 795 
paralysis. See Poliomyelitis. 

Infantilism in women, March, 514 

speech. May, 608 , . . , ,, 

Infants, newborn, feeding of, May, 819 Ju^'cnile paresis, Jan., 240 
nutritional disorders in, manage- Ju’^lS'^rticuIar nodes. Sept., 1267 


Jake leg jiaralysis, July, 1124 
Jamais ginger paralysis, July, 1124 
Jaundice,^ obstructive, hemorrhagic 
diathesis in, July, 973 
Jejunum, carcinoma of, roentgen study, 
July, 1064, 1065 

sarcoma of, roentgen study, July, 
1066, 1067 
Joints, Charcot, Sept., 1280 
gummatous involvement, SeM.. 

1277 ^ ’ 

periostitis of syphilis adjacent to, 
ocpt.j 127o 

sy'philitic disease of. Sept., 1270 


Infection, anemia due to, July, 911 
Infectious diseases, acute, polyneu 
litis in. May, 631 

Intluenra,^ heart involvement in, Jan., 

treatment, Jan., 119 

' '"digestion in, 
.'uly, 1055 

'"pi't'r’ ‘"d'Rc^t'on in, July, 

liiMdin m ,li,al.eiic acidosis .and coma, 

i'l.v.aniine rinc. May, Tn 
.'uiyanlaces 
T55 

.v.duathei wall children as 

V. , r.\ ^ ,2^ 


I^RATiTis, allergic, March, 290 

Keratoconus, allergic factor, March, 

Ketone bodies, July, 980 
Kidney^ disease, emergencies in, July, 

complicating carcin- 

-Cfery, , 

,770, 771 ^ ''"’''a. May, 

KrOsinayer lamp m skin diseases. Sept., 
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Labor and its complications, man 
agement in home, Jan., 197 
normal and operative, equipment 
needed, Jan., 211 

Laennec’s rales in pneumonia, Jan., 46 
Landry’s paralysis, July, 1123 
Language, disordered function in. May, 
607 

Lateral sclerosis, amyotrophic, July 
1126: Sept., 1528, 1534 
Lawrence-Biedl syndrome, Jan., 171 
Lead neuritis, cord in, July, 1124 
Lead IV of electrocardiogram, clinical 
significance, July, 1147 
Lederer's anemia, July, 913 
Legal background in traumatic neu 
roses, May, 647 

Legs, spastic paraplegias in. Sept., 1513 
Lens, allergic manifestations in, March 
292 

Lenticular papular syphilid. Sept. 
1252 

Leptothrix vaginitis, May, 770 
Leukemia, acute, emergencies 
July, 924 

Leukocytic infiltration in pneumonia 
Jan., 14 

Leukoderma syphiliticum, Sept., 1249 
Leukoplakic vulvitis. May, 771 
Leukorrhea, causes. May, 761 
Lichen nitidus. Sept., 1337 
planus, March, 396 
scrofulosorum. Sept., 1336, 1338 
Lichenoid papular syphilid. Sept., 1251 
Lipiodol test in spinal cord tumor. 
Sept., 1522 

Lipodystrophy due to insulin. May, 
722 

Lipoid nephrosis, July, 956 
Lips, edema of, allergic, March, 310 
Liver, amebic infection, pulmonary 
disease secondary to, Jan., 27 
death, July, 969 
diseases of, common emergencies in, 
July, 967 

hemorrhagic states in, July, 972 
insufficiency, acute, July, 967 

association of chronic ulcerative 
colitis with, July, 1089 
Lobar pneumonia. See Pneumonia. 
Locomotor disorders. Sept., 1513 
Lotio alba. Sept., 1383 
Lues articularis praecox. Sept., 1284 
Luetic heart disease, cardiac reserve 
in, J/ny, 780 

Lumbar puncture. May. 566 
in coma. May, 625 

Lung, abscess of, tuberculosis and, 
differentiation. May, 70S 
carrinoma of, primarx', Jan., 123 
physical e.xamination, Jan., 134 


Lung, carcinoma of, primary, symp- 
toms, Jan., 134 

disease of, secondary to amebiasis, 
Jan., 27 

Lupus erythematosus, Afarch, 396; 
Sept., 1337 

vulgaris. Sept., 1336, 1340 
Lymphogranuloma inguinale, Alay, 

765 


Macular syphilid, 1248 
Mai perforant du pied. Sept., 1268 
Malarial therapy in neurosypniliN 
Sept., 1291, 1305 
Male sex hormone. Sept., 153/ 

use and results in humans, 
Sept., 1541 

Malignant growths of spine, diagnose, 
Sept., 1531, 1534 

Malingering in traumatic neuroses, 

May, 656 

Malta fever, Jan., 247 . 

Mandelic acid in urinary trac 
fections, March, 450; July, H 

Manomctric test, Queckenstccit, iep, 

1522 ,^21 

Massage in skin diseases, Sept., i 
Massive collapse of lung, and p 
monia, Jan., 54 . 

Master’s step test of cardiac function, 
May, 77 A 

Measles, 1367 

complications, 13/1 . 

differential diagnosis, Sept., 
German, Sept., 1373 
hemorrhagic form, 

Koplik’s spots in, Sept., ti'>^ 
local treatment. Sept., 131^ 
Meckel’s diverticulum, 

roentgen study, July, 10 
Medical emergencies, symposium 
July, 879 _ f , r Jar.., 

Mediterranean remittent leve , 

247 

Melena, massive, July, 889 
Meniere’s disease, allergic factor 

March, 282 u^-. 

diagnosis and treatmen , 

695 (. ,. ]2-', 

.Meningeal neurosy-philis, oep ., 

1290 

.Meningitic coma, .yay, 6^^ , 

Meningitis complicating P 

Jan., 52 , 

gonrxroccus, .IJay, 84.^ . , 

various tvpc-, sulfambm..- 

Sept., 1419 _ . 

.Meningrxroccus mcnmgiti-, 


mide in. Sept., 1422 


illUJV iii, ^ I'-'* 

Aleningo-encephalitJC *>"/' 
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Meningomyelids, My, 1122 Nasal aller^, March 281 

Meningovascular neurosyphilis, dif- V/TrrJi 278* 

fu'^e Set>t 1288, 1290 test in allergy, March, H6 ^ 

""ssnk 

Mworrhagia, March, 518 (Corbus-Fe^), Jan 181 

Mental diseases, symposium on, May, Nephritis, acidosis ot, 


553 

status, testing. May, 563 


[ emergencies in, 7i(iy, 953 
Nephrosis, emergencies in, July, 955 


Mercurial diuretics in congestive heart lipoid, July, 956 ^ _ 


failure, July, 1142 • 

Mesenteric vascular occlusion, July, 
942 

Metabolism, basal, abnormal, in ado- 
lescents, May, 812 


Nerves, peripheral, injury or section 
of, paralysis due to, March, 505 
Nervous diseases, .sj'mposium on. 
Jlfoy,553 

indigestion, Jan., 140; July, 1045 


Metal poisoning, dyspepsia due to, sy'stem, central, acute infections 
March, 415 of, sulfanilamide in. Sept., 

Meulengracht treatment of bleeding 1419 

peptic ulcer. Sept., 1397 diseases of, dyspepsia in, March, 

Migraine, July, 1057 414 

abdominal, Jan., 140 _ electrical injuries. May, 663 

allerg\- as factor, March, 325 Neuritis, diabetic, July, 1191 

status. May, 689 multiple. See Polyneuritis. 

syndrome of. May, 689 optic, allergic factor, March, 293 

Milian’s ninth day en’thema. Sept., Neurocirculatory asthenia, cardiac 
1326 functional tests in. May, 780 

Miliarj’ tuberculosis, generalized, precordial pain in, March, 474 

1336 Neurodermatitis, disseminated, March, 

Mill cramps, July, 1011 340, 348, 396 

Miner’s cramps, July, 1011 localized, March, 400 

Mitral stenosis, operative risk in. Neurologic e-vamination in general 
Sept., 1509 practice. May, 553 

Moist papules. Sept., 1255 Neuroses, functional indigestion in. 

Monilia vaginitis. May, 770 July, 1045 

Monorecidive chancre. Sept., 1259 gastric, Jan., 140 

Morbilli, Sept., 1367 traumatic. May, 647 

Motor system, examination. May, 559 classification. May 652 


Mucous colitis, Jait., 139; July, 1051 
back pain in. May, 758 
patch, .'iept., 1255, 1256 
Multiple neuritis, ^e Polyneuritis. 
sclerosis, diagnosis, Sept., 1519, 1533 


classification. May, 652 
legal background, May, 647 
malingering. May, 656 
prognosis and treatment, May 
658, 659 

situational nature of. May 649 

. r TT A . 


%« • , . • ' , ' iiaLUic ui. lyiav no-W 

nl ch^ Scp^’^’lsTs :::>^°^yP|:!lidofUnna,ie^,/.,l253 

piegia. , ISlt) ^eurosyphllIS, 5e6<., 1287 

tonus, increased in spastic para- coma due to. May, 620 

uvakn^^T-siasric paraplegias, nianagement, 

Mx coric ecVema, May, 797. 802 

i'l 4 

Mv,,pia, allergic factor, .Ifcrri; 293 ^ r „ 

treatrnent Jan., 233; Sept., 1304 
vascular. Sept., 1288, 1290 

Nm.o„ii-sv, par.moid psychosis in \ewhnrf 1315 

-’■■'n v, (,57 ■ feeding in, 3Jay, 819 

P’ -ihle relationship of benre- *■- ^267 

s nne treatment to. May, */>/•. 1263 

' 1099, IKxT^ physiology, J„ly^ 
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Nose and sinuses, allergic state in. 
March, 281 

Novasurol in congestive heart failure. 
July, 1142 

Nucleus pulposus, herniation of, 
March, 532 

Nutritional disorders of infancy, man- 
agement, May, 829 
Nystagmus, May, 564 


Oatmeal bath in eczema. May, 803 
Obesity, adrenal, Jan., 172 
endocrine, Moy, 810 
endogenous, Jan., 161, 162 
exogenous, Jati., 161 
gonadal, Jan., 171, 178 
hereditary factor, Jan., 162 
hypothyroidism and, Jan., 163, 176 
in children, Ja7t., 161 
dietary management, Jan., 173 
endocrine therapy, Jan., 176 
pancreatogenic, Jan., 172 
pituitary, Jan., 165, 177 
thyropituitary, Jan., 170 
Obstetrical complications, manage- 
ment in home, Jan., 197 
Occipito-atlantoid torticollis, July, 
1120 

Occupational eczema, March, 373 
Ocular manifestations of allergy, 
March, 287 

Oculomotor nerve, examination. May, 
557 

Olfactory nerve, examination. May, 
556 


Pachymeningitis, hypertrophic, July, 
1118 

Packing uterus and vagina in post- 
partum hemorrhage in home, Jaiu, 
203 

Pain, abdominal, acute, diagnostic 
significance, July, 884, 1031 
treatment, July, 889 
back, in gastro-intestinal disease, 
May, 749 

in early heart disease, July, 1132 
precordial, clinical significance, 
March, 473 

sciatic, treatment, March, 527 
Palmar syphilid. Sept., 1254 
late. Sept., 1265, 1267 
Pancreatitis, differential diagnosis, 
pain in, July, 1040 
Pancreatogenic obesity, Jan., 172 
Papilledema, allergic factor, March, 
292 

Papular syphilid. Sept., 1250 
Papules, moist. Sept., 1255 
Papulonecrotic tuberculosis, Sepl-, 
1336, 1338 

Papulosquamous syphilid. Sept,, IZsJ 
Paracentesis, abdominal, collapse fol- 
lowing, July, 976 
Paralysis, apiol, July, 1I24_ 
brachial plexus, March, 508 
diver’s, July, 1127 . . 

due to peripheral nerve injury 0 
section, March, 505 
facial, March, 506 . , 

flaccid, medical treatment, Mar , 
501 


Ophthalmic tests in allergy, March, 
278 

Oppenheim reflex. May, 561 
Optic nerve, examination, May, 557 
neuritis, allergic factor, March, 293 
Orificial tuberculosis, Sept., 1338 
Oropharyngeal insufflation of oxygen, 
Jan., 90 

Osteitis of spine, hypertrophic, July, 
1118 

Osteo-arthritis in syphilis. Sept., 1285 
Otolaryngology, allergj' as factor in, 
March, 281 

Ovary, deficiency states, March, 509 
Oxygen administration, Jan., 88 

by double nasal cannulae or 
catheter, Jan., 93 
by oropharj'ngeal insufflation, 
Jan., 90 

by tent, Jan., 89 

Burgess open type, Jan., 93 
in pneumonia, Jan., 75, 85 
consumption test of cardiac func- 
tion, -1/cy, 775 

want in pneumonia, Jan., 79-83 


hysterical. May, 591 
infantile, March, 502 

jake leg, /«2y, 1124 
Jamaica ginger, July, 1124 
Landry's, Jtdy, 1123 
lead, July, 1124 . 

of food deficiency disease, M < 
504 

of multiple neuritis, March, SOj 
spastic. Sept., 1514 . 

test for, in cerebral vascular le 

May, 578 

tick, July, 1123 r n. lUl 

triorthocresyl phosphate, Jui), 
Paranasal sinuses. See Sinuses. 
Paranoid psychosis in narco '-p.' 

May, 637 ,, .rjj 

Paraplegias, plastic. Sept., lal-), , 
differential diagnosis, of/-. 

1519 

spastic. Sept., 1513, 151’^^ 
diagnostic table, Se/,., 

1535 

Parath>Toid tetany, diagn''/;.> 
treatment, July, 1003 
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Parenchymatous neurosyphilis, July, 
1121; Seft., 1288 
Paresis, Sept., 1288, 1291 
general, treatment, Jan., 233 

by fever therapy, methods, Jan., 
'2U 

juvenile, Jan., 240 

Paroxysmal hemoglobinuria, July, 918 
tachycardia, precordial pain in, 
March, 475 

Passive transfer test in allergj', March, 

278 

Patch test, in allergy, March, 278 
in contact dermatitis, March, 392 
Pavex in peripheral vascular disease, 
March, 469 

Pellagra, dermatitis of, March, 400 
intestinal changes in, Jiiiy, 1072_ 

Pelvic conditions, differential diag- 
nosis, pain in, July, 1038, 1043 
tumors, ascites in, July, 1171 
Pemphigus, Sept., 1345 
acutus. Sept., 1345 
butcher's. Sept., 1346 
foliaceus. Sept., 1351, 1352 
vegetans. Sept., 1351 
vulgaris. Sept., 1346 
Peptic ulcer, alkali therapy, alkalosis 
from, Jan., 223 

bleeding, Meulengracht treat- 
ment, Sept., 1397 
differential diagnosis, pain in, 
July, 1039 

hemorrhage in, July, 889 
relation of gastro-intestinal al- 
lergy to, March, 309 
P<'rforating ulcer of foot. Sept., 1268, 
1270 

Pericardial effusion, emergency as- 
pects, July, 897 

Pericarditis, acute, and pneumonia, 
Jan., 54 

filjrinous, July, 900 
purulent, July, S9S 
fibrinous, acute, prccordial pain in 
.March, 475 

tuberculous, July, 900 
IVrini'orrh.aphy in postpartum hem- 
orrhage in home. Jan., 204 
I'erioMiiiv, syphilitic, adjacent to 
joints, .‘^cpt., 12TS 

I'enplur.il arterial occlusion, sudden 
J uly. 04, t 

teive mjuiv or section, paralvsis 
due t.i, ir, sn.S 
v.iMiil.ii diM-a-e, diagnosis and 
to .-ament, .March, 45') 

' ' Uiberculous, ascites in 

'''■•-■.u-i -m nnemu. conibintsi sclerod 

o. wnl;, .Nf/-;., 1524_ 


Pernicious anemia, emergencies in, 
July, 922 

in diabetes, protamine zinc insulin 
in. May, 729 
Personality disorder, traumatic, ^^ay, 
656 

Pertussis, gold tribromide in, clinical 
observations. Sept., 1495 
Phlebitis, latent, March, 466 
Phlegmasia alba dolcns, July, 1209 
Phlyctenular keratocon j unctivitis, 

March, 290 
Photosensitization, dermatitis due to, 
March, 383 
Physical agents, contact with, emer- 
gencies arising from, July, 1009 
therapy in dermatology’, exclusive 
of .v-rays and radium. Sept., 1311 
Pick-Concato syndrome, ascites in, 
July, 1172 

Pink disease. May, 631 
Pituitary’ adenoma, basophilic, Jan., 
166 

basophilism, Jan., 165, 166 
in women, March, 513 
cachexia in women, March, 512 
extract in postpartum hemorrhage, 
Jan., 205 

hypo-ovarianism, March, 516 
obesity, Jan., 165 
with hypothyroid obesity, Jan., 
170 


therapy in obesity in children, Jan., 
Pity'riasis rosea, quartz lamp in. Sept., 

1312 r- ' f < 

Placenta, manual removal, in post- 
partum hemorrhage, July, 1201 
Praevia, treatment in home, Jan., 

Z\jo 

retained, treatment in home. Jan 
20 ) ■’ 
Plantar syphilid. Sept., 1254 
late. Sept., 1267 

2^ to amebiasis, Jan., 

" 53 pneumonia, Jan., 

PlumWsm, abdominal pain in, July, 

Pnc„„oeo„.s^culi„e, and 

mnninsiU.. in, S.p,., 

pni. 

animal (experimentation Jan t 
-=>*■» d»»d, 
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Pneumonia, cultures in, Jan., 22 
diagnosis, Jait., 45 
anatomic, Jan,, 45 
differential, Jan., 50 
in childhood, Jan., 55 
early, Jan., 19, 21 
from standpoint of prognosis, 
Jan., 48 

diathermy in, medical, Jan., 61 
empyema in, treatment, Jan., 69 _ 
in childhood, differential diagnosis, 
Jan., 55 

infecting agent, Jan., 6 
Laennec’s rales in, Jan., 46 
mechanism of development of lesion, 
Jan., 11 

mode of death in, Jan., 75 
of extension, Jan., 16 
oxygen therapy, Jan., 75, 85 
methods, Jan., 88 
■ oxygen want in, Jan., 79-83 
pathogenesis, Jan., 3 
physical findings, Jan., 19, 21, 46 
confusing, Jan., S3 
predisposing factors in host, Jan., 9 
pulse-respiration ratio in, Jan., 47 
respiration in, Jan., 79 
roentgen ray examination, Jan., 22 
route of infection, Jan., 7 
serum therapy, Jan., 23 
sputum study in, Jan., 22, 48 
stage of edema, Jan., il 
of hepatization, /a«., 14 
of leukhcytic infiltration, Jan., 
14 

of resolution, Jati., 15 
staphylococcic, bronchogenic, pri- 
mar>’, SepL, 1473 
adult form, in boy of 12, 
Sept., 1476 
in infant. Sept., 1481 
symptoms, Jan., 19, 21, 46 

exaggerated, differential signifi- 
cance. Jan., 52 
toxemia in, Jan., 49 
tuberculous, acute, differentiated 
from lobar type, Jan., 51; May, 
703 

typing, Tail., 22, 48 
unresolved, bronchoscopic aspects, 
Jan., 97 

“walking,” Jan., 46 
whisper^ bronchophony in, Jan., 
46 

Poisoning, coma in, .1/ay. 619 
food or chemical, abdominal pain in. 
Tidy, 1036 

polyneuritis due to, 3fay, 0.54 
Poliomyelitis, March. 502 

prevention, zinc sulfate intranasal 
spraj in, Jan., 107 


Pollens in hay fever, March, 359 

hyposensitization to, March, 

364 

Polyarthritis, acute syphilitic, Sep., 
1284 

enterica. May, 850 
luica, Sepl., 1284 

Polycythemia vera, emergencies in, 

July, 923 

Polymorphism in drug eruption.'. 

Sept., 1324 . . 

Polyneuritis, acute infections, m ), 
629 

alcoholic. May, 627 
diabetic. May, 632; July, IWl 

diagnosis and Iceatment, aiay - 
in chemical poisonings. May, 
in conditioned deficiency s n 
May, 633 . , • 

in pregnancy, ^<51 

diseases and bcriberi,_ May, 
paralysis of, March, 50o , 

Polyps, nasal, allergy and, 3/a«"' : 
of colon, roentgen examination, 

March, 444 

Pompholyx, March, 398 
Portal occlusion, July, 9'fi 
Postconcussional states, „ 
Postoperative anuria, -24 

dilatation of stomach, 
psychosis without delirium, Ha), 

Postpartum hemorrhage, * 201 

management in home, Jan-, 
treatment, July, and 

thrombophlebitis, prevention 

treatment, 

vascular collapse, T»0’, . -fi^ncc. 
Precordial pain, clinical g 
March, 473 
Preeclampsia, July, 

Pregnancy, extra-uterine, tJU„ 

treatment, July, 
polyneuritis in, 
syphilis and. Sept., j3 
Prenatal syphilis, 5ep/, ^ 

Prontylin. See Sutfamtam^^ , 
Prostatic infection, non.fxnt . 
its relation to o her loci 
fection, July, *}.3* . r-.rcic.a" ■ 

obstruction comphratm., 

of colon. Tidy, 10- 6 
Prostatitis, ..cute rion-ix-co- - 

r II'J 

clironic non3iK.-cifJC, 

>oUmine zinc msiJ jnr *' ^ 

Sec- aI=o under fnuU'-’- jj; . 

’=eur]o-chancre reflux, --r- ■ 
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Pseudohemophilia, ^32 

Psvchosis, paranoid, in narcolepsy. 
May, 637 , i- • 

postoperative, without delirium. 
May, 569 

\.o\\a,' March, 5M _ 

Psychopaths, indigestion in, July, lUoa ] 
Pulmonary congestion, and pneu- 
monia, Jail., 53 

embolism, March, 476; July, 939 ^ 
infarction, and pneumonia, Jan., o3 
tuberculosis, differential diagnosis. 
May, 701 

Purpura, hemorrhagic, emergencies 
in, July, 929 
variolosa. Sept., 1359 
Pustular syphilid, Sepl., 1256 
Pyelonephritis, emergencies in, July,] 

965 

Pyloric stenosis, hypertrophic, in in- 
fants, Jan., 153 

Pylorospasm in infants, Jan., 154 
Pyramidal tract defect, signs. May, 561 


Rhinitis, allergic, seasonal, March, iy) 
Ringworm of foot, Scpl., 

Roentgen diagnosis of sinusitis, July, 
1106 

of spinal cord tumor, J uly, 1 1 1 1 
examination in chronic dyspepsia, 
March, 418 

in pneumonia, Jan., 22 
of colon, March, 433 
study of small intestine, July, 1059 
Roseola in syphilis, Sepl., 1248 
Rubella, Sepl., 1373 
Rupia, Sept., 1257 


Sailor’s skin, Sepl., 1314 
Salyrgan in congestive heart failure, 
July, 1142 
Sarcoids, Sept., 1336 
Sarcoma of colon, roentgen examina- 
tion, March, 439 

of jejunum, roentgen study, July, 

I 1066, 1067 

Scalp, seborrhea of, treatment, Sepl., 


Quartz lamp in skin diseases. Sept., 
1312, 1313 

Qucckenstedt's manometric test. Sept., 
1522 

sign, July, 1116 


Rales, crepitant, in pneumonia, Jan., 

46 

Raynaud's disease, March, 467 
Reading, disabilities in. May, 607, 611 
Rcilexes in spastic paraplegias, Sepl., 
1517 

tests and significances. May, 560 
Regurgitation, nervous type, July, 
1057 

Renal colic. July, 904 
emergencies, July, 949 
Re-idtial urine, causes of, Jan., 193 
RcMilution in pneumonia, Jan., 15 
Resiiiratuin. artificial, Schaefer meth- 
od, July, 102t) 

Retenlinu <,( placenta, treatment in 
bonu', Jan., 207 
111 urme, acute. Julv, 950 
Relieulii-eiidothelial s\ stem. Jan., 181 
Ki'limli-, allergic, March, 293 
di.diriie, July, 1 191 
Klieiim.itic fever, gonococcal anhritis 
•Old. ilidiTentiation, .1/ay. 848 
lie.iri di-e,iM-, cardiac resr-rve in 
.l.'ei, 77,s ' 

K!u umati-ni. s\ pliilitic, Sep;., 1284 

'0 r> philis, Sepl., 

xllergir, Ma*,l , 2^1 


1385, 1387 
Scarlatina, Sept., 1375 
Scarlet fever. Sept., 1373 

complications. Sept., 1378 
Dick test. Sept., 1380 
differential diagnosis, Sep/., 1379 
hemorrhagic. Sept., 1378 
Schultz-Charlton test, Sept., 1379 
strawberry’ tongue in. Sept., 1376 
Schaefer method of artificial respira- 
tion, July, 1026 

Schultz-Charlton test. Sept., 1379 
Sciatica, treatment, March, 527 
Scissors gait in spastic paraplegias. 
Sept., 1516 

Sclerosis, amyotrophic, lateral, July, 
1126; Sepl., 1528, 1534 
combined, of cord, with pernicious 
anemia. Sept., 1524, 1534 
multiple, diagnosis, Sepl., 1519, 1533 
Scratch test in allergy’, March, 276, 277 
in hay fever, March, 363 
Scrofuloderma, Sept., 1336, 1339 
Seborrhea of scalp, treatment. Sept 
1385, 1387 ^ ’ 

Seborrheic dermatitis, March, 395 
treatment. Sept., 1387 
Semon-Rosenbach law in vocal cord 
paralysis. Sept., 1469 
Senile vaginitis. May, 770 
^^^ij^tion eczema. May, 795, 798, 

SenMry disturbances, tests and sig- 
nificance, May, 562 

Serurn therapy in pneumonia, Jan., 22 
Sex development, abnormalities of. 
May, 809 
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Sex hormones in obesity in children. 
Jail., in 
male, Sept., 1537 
use and results in humans, 
Sept., 1541 

Shock, electric, injuries to central 
nervous system. May, 663 
treatment. May, 686 
Sickle-cell anemia, July, 916 
Silicosis, Sept., 1443 
Silicotuberculosis, Sept., 1443, 1453 
Simmonds’ disease, March, 512 
Sinuses, paranasal, anatomy and 
physiologi’, July, 1099, 1100 j 
diseases of, July, 1099 
Sinusitis, allergic, March, 282 
chronic, medical aspects, July, 1099 
roentgen diagnosis, July, 1106 
Skin allergy’, March, 334 

local skin hypersensitivity of, 
March, 371 

diseases, medical treatment. Sept., 
1381 

physical therapy in, exclusive of 
•v-rays and radium, Sept., 1311 
drug eruptions. Sept., 1323 
manifestations in acute exanthe- 
matous diseases, Sept., 1355 
in early syphilis. Sept., 1243 
in late syphilis. Sept., 1261 
treatment. Sept., 1270 
in secondary syphilis. Sept., 1247 
reactions to protamine zinc insulin. 
May, 721 

reflexes in plastic paraplegias, Sept., 
1517 

sailors’ or farmers’ following ultra- 
violet rays. Sept., 1314_ 
tests in allergy, March, 276 
in hay fever, March, 363 
in infantile eczema. May, 796 
tuberculosis of. Sept., 1333 
Smallpox, Sept., 1355 
confluent, Sept., 1359 
cutaneous manifestations. Sept., 
1359 

differential diagnosis. Sept., 1360 
hemorrhagic (black). Sept., 1359 
local treatment. Sept., 1361 
stages of, Sept., 1356, 1357 
varieties. Sept., 1359 
Smell, sense of, examination. May, 556 
Sodium bicarbonate in dyspepsia. 
Sept., 1414 

Spastic colitis, Jar.., 139 

paralytic syndrome, Sept., 1514 
paraplegias, Sept., 1513, 1514^ 
diagnostic table. Sept., 1533-1535 
differential diagnosis. Sept., 1513, 
1519 

Speech delay, motor, in child. May, 60S 


Speech disturbances. May, 563, 607 
infantilism. May, 608 
Spermin, Sept., 1537 
Spina bifida, July, 1127 
Spinal caries, tuberculous, diagnosis. 
Sept., 1529, 1534 
cord, abscess of, July, 1122 
combined sclerosis, with perni- 
cious anemia. Sept., 1524, 1534 
compression of, July, 1113 
degeneration of, subacute com- 
bined, July, 1125 
inflammation of, diagnosis. Sept., 

\ 1526, 1534 

lesions, diagnosis. May, 567; 
July, 1111 

syphilis of, diagnosis. Sept., 1523, 

1533 

trauma of, diagnosis. Sept., 1526, 

1534 

tumors of, July, 1111, 1112, 1113, 
1117 

diagnosis. Sept., 1520, 1533 
Spine, arthritis of, dtspepsia in, 
March, 415 

precordial pain in, March, 477 
fractures of, July, 1118 
malignant growths, diagnosis. Sept., 
1531, 1534 

osteitis of, hypertrophic, July, 1118 
Spondylitis, abdominal pain in, July, 
1056 

Spring catarrh, March, 289 
Sprue, nontropical, intestinal changes 
in, July, 1071 

Sputum study in pneumonia, Jan., 22, 
48 

Staphylococcic pneumonia, broncho- 
genic, primary. Sept., 1473 
adult form, in boy of 12, 
Sept., 1476 
in infant. Sept., 1481 
Steatorrhea, intestinal changes in, 
July, 1072 

'Stenosis, pyloric, hypertrophic, in in- 
fants, Jan., 153 

Step test of cardiac function, -Kay, 
774 

Stoker’s cramps, July, 1011 
Stokes-Adams syndrome, emergency 
aspects, July, 901 

Stomach, carcinoma of, chronic dys- 
pepsia of, March, 426 
hematemesis in. May, 1 ?/ 
dilatation of, postoperative, Jan., 

224 

ulcer of, chronic dyspepsia of, 
March, 425 

varices of, bleeding, July, 97 i 
Strawberry tongue in 'carlet fever. 
Sept., 1376 
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Streptococcus meningitis, sulfanila- 
mide in, Sept., 1423, 1424 
Stuttering in child. May, 610 
Sty, recurring, March, 288 
Subarachnoid hemorrhage, primary. 
May, 578 

Subcutaneous fat atrophies due to in- 
sulin, May, 721 

Subdural hematoma. May, 579, 585 
Suction treatment of chronic sinusitis. 
July, 1107 

Sulfanilamide in acute infections of 
central nerv'ous system, Sept., 1419 
in gonococcal arthritis, jl/ay, 851 
in gonorrhea, March, 455 
in women. Sept., 1429 
combined with fever therapv 
Sept., 1437 

in urinary tract infections, March. 
453; July, 1179 

Sunday dermatitis, March, 377 
Sunstroke, July, 1009, 1015 
Surger^^ in diabetes, protamine zinc 
insulin in. May, 729, 733 
Surgical patient, cardiac status in 
evaluation of. Sept., 1505 
Syncope, convulsive, July, 901 
Sjmovitis, syphilitic, Sept., 1275 
Syphilid, follicular. Sept., 1254 
general characteristics. Sept., 1257 
gummous. Sept., 1265 
macular. Sept., 1248 
nodular. Sept., 1263 
palmar. Sept., 1254 
late, Sept., 1265, 1267 
papular. Sept., 1250 
annular, Sept., 1253 
coiymbiform, Sept., 1252 
differential diagnosis. Sept 1253 
discord, Sept., 1252 ^ ’ 

lenticular. Sept., 1252 
lichenoid, Sept., 1251 
papulosquamous, Sept 1251 
plantar. Sept., 1254 ’ 

late. Sept., 1267 
pustular. Sept., 1256 
recurrences of. Sept., 1258 
rupioid. Sept., 1257 
Syphilis, d'Emblee, Sept., 1245 
carl\\ serology. Sept., 1259 
shin manifestations. Sept 1243 
recurrences, Sept., 
treatment. Sept., P 9 S 
eruptions of. See S^■phil:<l 
late, skin manifestations. Sept I'Jt 
treatment. Sept., 1270 ’ 
latent, treatment. Sept. 1307 
meninpo-e-nccphalitic. Sept “l291 
of central nenous svstem 
1287,1304 ■ ' 

Coma due to. May, 620 


Syphilis of spinal cord, July, 1121 
diagnosis. Sept., 1523, 1533 
pregnancy and. Sept., 1305 
prenatal. Sept., 1306 
secondary manifestations. Sept., 
1246 

late. Sept., 1258 
treatment. Sept., 1295 
reactions. Sept., 1307 
vaginal lesions. May, 764 
without chancre. Sept., 1245 
Syphilitic heart disease, cardiac re- 
serv'e in. May, 780 
operative risk in. Sept., 1510 
hepatitis, ascites in, July, 1172 
loint disease. Sept., 1275 
Syringomyelia, July, 1117 
diagnosis. Sept., 1528, 1534 
Syringomyelic dissociation. Sept., 1528 

Tabes dorsalis. July, 1121- SePt 
1288, 1291 ’ ^ ’ 

Taboparesis, treatment, Jan., 233 
lachyc^dia, paroxysmal, precordial 
pain m, March, 475 
Tamponade, uterine, in postpartum 
hemorrhage in home, Jan., 203 

^^SepL, P^''^P^egias, 

Tenosynovitis, gonococcus, Mav, 844 

undescended. May, 810 
testosterone. Sept., 1540 
“^1541'^ ""esults in humans. Sept., 

Tetany, gastric, Jari., 224 
parathyroid, July, 1003 
T- P''°nnction of, Jan., 226 
1 bird venereal disease. May, 765 
Thrombo-angiitis obliterans, March, 

Thrombophlebitis, acute, July, 946 
po^partum, prevention and treat- 
ment, July, 1205 

hrombosis, cerebral. May, 583; July, 
coronary, March, 476 

»■> ob..U,, 

'bmpy in ob«ty in children, 

^|rss,SrS,iSr"“"- 

.nd’oZry, 
in obciry 
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Tick paralysis, Jvly, 1123 
Tongue, strawberry, in scarlet fever. 
Sept., 1376 

Torticollis nasopharyngien, July, 1120 
occipito-atlantoid, July, 1120 
Toxemia in pneumonia, Jait., 49 
Toxemias, nonconvulsive, of late preg- 
nancy, treatment, Jtdy, 1215 
Toxic psychoses, March, 537 
Transfusion in postpartum hemor- 
rhage in home, Jan., 206 
Trauma of spinal cord, diagnosis. 
Sept., 1526, 1534 
Traumatic coma, ^^ay, 619 
neuroses. May, 647 
Triceps jerk, May, 560 
Trichomonas vaginalis vaginitis, May, 
765 

Trigeminal nerve, examination. May, 
558 

Triorthocresyl phosphate, paralysis 
due to, July, 1124 

Trochlear nerve, examination. May, 
557 


Ulcer, duodenal, back pain in. May, 
751, 752, 754, 757 
chronic dyspepsia of, March, 419 
hemorrhage in. May, 741, 746 
gastric, chronic dyspepsia of, March, 
425 

hematemesis in. May, 739 
Hunner’s, Jan., 194 
peptic, alkali therapy, alkalosis 
from, Jan., 223 

bleeding, Meulengracht treat- 
ment, Sept., 1397 
differential diagnosis, pain in, 
July, 1039 

hemorrhage in, July, 889 
relation of gastro-intestinal al- 
lergy to, March, 309 
perforating, of foot. Sept., 1268, 1270 
tuberculous. Sept., 1338 
Ulcerative colitis. See Colitis. 
Ultraviolet irradiation in skin diseases. 
Sept., 1311 

untoward reactions, Sept., 
1314 


. Trousseau’s sign, July, 1006 
Tuberculids, Sept., 1336 
Tuberculosis colliquativa. Sept., 1339 
disseminated, following measles. 
Sept., 1371 

incipient, dyspepsia in, March, 413 
indurativa Bazin, Sepl., 1338 
lichenoides. Sept., 1338 
miliary, generalized. Sept., 1336 
of colon, roentgen e.xamination, 
March, 440 
of skin. Sept., 1333 
of vagina. May, 764 
orificial, Sept., 1338 
papulonecrotic. Sept., 1336, 1338 
pulmonarv, differential diagnosis. 
May, 701 

silicosis and. Sept., 1443, 1453 
ulcerosa. Sept., 1336, 1338 
verrucosa cutis. Sept., 1335 
Tuberculous chancre. Sept., 1334 
hyperplastic ileitis, July, 1069, 1070 
pericarditis, July, 900 
peritonitis, ascites in, July, 1171 
pneumonia, acute, differentiated 
from lobar type, Jan., 51; -May, 
703 ' . , , 

spinal caries, diagnosis. Sept., 1529,’ 
1534 1 

Tumors of bronchus, tubercufo-i- and. 1 
differentiation, .l/uv, 704 
of spinal cord. July, 1111. 1112., 
1113, 1117 

diagnosi-, Sep!.. 1520,_la33 
pelvic, ascite- in. July. 1171 
Typhoid fever therap\ in taboparesi-. 

'Jan.. 244 


Umbilication, secondary, in smallpox. 
Sept., 1357 

Undulant fever, Jan., 247 

differential diagnosis, Jan., 255 
treatment, Jan., 251 
Unna’s neurosyphilid. Sept., 1253 
Uremia, emergency aspects, July, 961 
Uremic coma. A/ay, 620 
Urinary hormones in adolescents, Afay, 
815 

tract disease, dyspepsia in, A/arrh, 
411, 428 

infections, chemotherapy. A/arch, 
■149 ■, July, 1177 

infections, mandelic acid in 
Alarck, 450; July, 1177 
sulfanilamide in, Alarch, 453; 
July, 1179 

Vine, residual, causes of, Jaiu, 193 
retention of, acute, July, 959 
Urticaria in measles. Sept., H71 
"terus, packing, in postpartum hem- 
orrhage, July. 1202 
in home, Jan., 201 


X'vcci.N \TioN, pemphigus acutus fol- 
lowing, .lepl.. 1346 
X'accinia, gencrali/ed, .1/ay, /8a 
X’agina! di-chargi-s. cau-< s. .1/ay. 701 
\aginitis, .1/ay, 761 

gonorrheal. .1/ay, 701 . , - - - 

mf-ct-llaneous cau-/-, -l/ay, ' ->5 
raonilia and h-ptothrri, // J 

K-nile, .l/ay, 770 _ 

Trichoni'/n,!' %'aeinahs. May, / /a 
\ aricella. .'^ep! , 1 162 
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\ arices, bleeding, in esophagus and 
stomach, July, 973 
\’anola, Sep!., 1355 
confiuens. Sip!., 1359 
pustulosa haemorrhagica. Sept., 1359 
Varioloid, Sept., 1359 
Vascular collapse, postpartum, July, 
1219 

disease, hypertensive, chronic, in 
pregnancy, July, 1215 
peripheral, diagnosis and treat- 
ment, March, 459 

emergencies, extracardiac, diagnosis 
and treatment, July, 9il 
lesions, cerebral, coma in, JJay, 619 
in brain, diagnosis and treatment. 
May, 577 

neurosyphilis. Sept., 1288, 1290 I 
occlusion, mesenteric, July, 942 
peripheral, sudden, July, 943 
Vasospastic diseases, functional, 
March, 467 

\'_enereal disease, third. May, 765 
Venesection in congestive heart failure, 
July, 1144 

Ventilation, pulmonarj', as cardiac 
_ test. May, 776 

N'ernal conjunctivitis, March, 288 
\’ertigo, aural. May, 695 
Vestibular function, testing. May, 558 


Vincent’s infection of vagina, .'Jay. 764 

Visceral crises, July, 1036 

Vitreous opacities, allergic factre. 
March, 292 

Vocal cords, mechanism of action, and 
hoarseness, .Sept., 1463 
paralysis of, Semon-Ko?fnbach 
law, Sept., 1469 

Vomiting, alkalosis due to, Jar,., 224 
treatment, July, 892 
severe, emergency aspects, July, .''SS 

Vuh'itis, May, 761 
leukoplakic, Jfay, 771 

Water balance in adolescence, -Vnv, 
815 

Weir Mitchell’s disease, March, 467 

Whispered bronchophony in pneu- 
monia, Jan., 46 

Whitfield’s ointment. Sept., 1392 

Whooping cough, gold tribromidc in, 
clinical observations. Sept., 
1495 

results compared with other 
drugs and vaccines. Sept., 
1496, 1497 

Zixe sulfate intranasal spray in polio- 
myelitis prevention, Jan., 107 
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passed tlie acute phase and entered either the subacute or 
chronic stage. When an acute sinus condition ends, and a sub- 
acute or chronic state begins, no one can, with certainty, tell 
clinically. 

In the acute and chronic cases, mixed pathologic processes 
are the rule. Thus catarrhal and suppurative phenomena are 
so often observed together in the same case, that these terms 
are implied in the diagnosis, though often not used. They are 
seen in both acute and chronic conditions. 

Intranasal evidence of structural damage, as well as com- 
pensatory tissue changes, are observed more often in the 
chronic cases, the etiology thereof due to pathogenic bacteria, 
their toxins or allergens of infinite variety, or perhaps all of 
these. 

The terminology of acute sinus disease will take in, there- 
fore, the catarrhal and suppurative forms, as well as allergic 
types, and the same nomenclature will be adopted for the 
chronic sinus disease cases. 

It would be beyond the scope of this presentation to enter 
into the details of the therapy of each individual sinus; indeed 
the basic principles’ might be lost sight of, if this were under- 
taken. Assuming that all of the sinuses are involved, the proc- 
esses being either acute or chronic, as mentioned before, 
emphasis will be placed upon the commoner varieties encoun- 
tered in general practice. 

General Considerations. — Treatment to be effective, in 
any given case, presupposes a correct diagnosis. This means 
a careful history of the local condition, its etiology, onset, 
complications, course, previous treatment, duration, intermit- 
tency, acute e.xacerbations, nose and throat history, previous 
operations, general health and previous attacks of illness; 
home, personal, and school hygiene, swimming habits, diet, etc. 
Following this the upper respiratorj^ tract is inspected to note 
the condition of the intranasal structures, the presence or ab- 
sence of exudate, the tracing of pus or mucopus to its sourcc 
by means of capillar}- negative pressure, if possible; the pre.-,- 
eiice or absence of hypertrophies or hyperplasias of the struc- 
tures of the lateral'nasal wall, septal irregularities, polypi, 
adhesions, synechiae. atrophy and ulceration, ad infinitum. 
The pharyn.x and fauces should be e.xamined with care. If 
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tonsils are present their cryptic contents should be evacuated 
by expression and critically evaluated. If a tonsil operation 
has been performed the fossae should be examined for stumps, 
tags, regrowths, small crypts concealed behind the pillars or 
beneath scar tissue. The postpharyngeal wall should be 
checked for secretions and for isolated lymphatic masses, and 
any compensatory hj^ertrophies of the lateral pharymgeal 
folds searched. It is of the utmost importance to have a good 
light in order to make these examinations accurate and precise. 
Further aid in evaluating the' finer details will be found in skil- 
ful sounding of the intranasal structures, lavage, syphonage, 
postnasal mirror, nasopharyngoscope, transillumination, .r-ray 
studies with or without radiopaque solutions, and recheck of 
the case. A good history and a painstaking examination will, 
in the great majority of cases, clinch the diagnosis. Fre- 
quently x-ray studies are necessary to delineate certain details 
but need not be resorted to in the routine. 

In view of the fact that many cases of sinus disease are 
caused and perpetuated by dysfunction in one or more sys- 
tems of the body, it is often important that a thorough general 
physical examination by a competent internist be made, in- 
cluding blood studies, tests for syphilis, tuberculosis, sugar 
tolerance, anemias, cardiorenal function, endocrine system, 
blood pressure, and kindred functional tests. 


In connection with the plea for. a thorough general exam- 
ination we should bear in mind what E. R. Lewis has postu- 
lated; “Purulent discharge from a sinus may be the expres- 
sion of a general systemic, metabolic or nutritional wrong of 
local tissue reaction to a foreign body, toxin or trauma any 
of which may reduce local resistance sufficiently to give ’foot- 
hold to bacteria for otherwise impossible invasion of the tic; 
sues ; with removal of the chief etiology, the tendency is toward 
spontaneous restoration of the individual to normal Tn = 
similar manner mucosal tissue reaction to allergens or vitamin 

WecdoS. ‘0 “C™ 


diagnosis of what tjTJe of sin's disealrwe Trldra"''"* “i *''' 

any given case, and what faults in the bodv pr 

may not he present. The -nsurgical^eSeStShSo: 
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consist of the application of such general and local measures 
as the history indicates. 

General Measures in the Nonsurgical Treatment of 
Acute and. Chronic Sinus Disease. — Every method should 
be utilized to heighten the powers of immunity, both local and 
general. Every system in the economy should be properly 
rested and exercised, and every proved hygienic principle car- 
ried out, to insure proper balance. Where dysfunction of any 
system or systems has been found, thorough management to 
restore normal function should be instituted, without delay, 
else the vicious circle may continue. 

Care in the selection of a well-balanced diet will aid in no 
small way in increasing the general well-being of the patient. 
Fresh vegetables and greens, cod liver oil or its equivalent, 
milk, cream, butter, fruits, all in proper balance will supply 
the necessary vitamins A, B and D, and where indicated, if 
the case discloses nutritional faults and vitamin and mineral 
deficiency, additional concentrates of these important elements 
are available. Exercises, active and passive, attention to pos- 
ture and breathing exercises, as well as massage, heliotherapy 
and hydrotherapy will likewise enhance physical vigor. Ade- 
quate sleep, regular periods of rest and relaxation, will mate- 
rially aid the kinetic system (brain, thyroid gland, adrenal 
gland, liver and muscles) so that it will sustain the energy of 
the body as well as create a high reserve of “electric potential” 
(Crile). Proper clothing and the avoidance of chill and drafts 
help to preserve the balance of the circulatory and glandular 
sj^stems, thereby preventing a lowered point of resistance to 
occur in the body. Mental hygiene, too, by cultivating poise 
and calmness, promotes functional vigor and combats physical 
depression. It is the judicious combination of all of these 
measures that will undoubtedly raise the resistance of the body 
to the highest possible lev^el, aiding the elimination of recur- 
rent acute or chronic sinus disease, if the latter condition be 
due to faults of personal hygiene, improper diet, fatigue, men- 
tal and nerve strain. The above outline cannot be stressed too 
strongly, for it constitutes definite principles and grounded 
fundamentals in any scheme of building up the vital powers. 
The adjustment of metabolic faults, the promotion of elimina- 
tion, and the normalizing of faulty blood chemistrv' i.s of vital 
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import in achieving the best results. The endocrine system 
should be supported and balanced. The elimination of endog- 
enous and exogenous poisons will be of help, in many cases. 

Nasal allergy is met with in a fairly large proportion of 
acute and chronic sinus cases. In fact allergic disease and true 
sinus suppuration may coexist, the former, by obstructing %en- 
tilation and drainage, inducing the latter. Where the appro- 
priate studies have shown allergy to exist, desensitization or 
avoidance of the offending allergens is the obvdous course to be 
pursued. 

Climatotherapy may be tried, where possible. Though 
favorable results have been reported in many cases, change of 
climate has not always proved to be helpful. The physician 
should therefore use discretion in advising patients, making it 
clear that the change may or may not benefit them, although 
in many instances it is beneficial. 

Foci of infection in the throat, teeth, and other systems 
may perpetuate, if not cause, the sinus disease. Dean, in his 
studies, has shown that tonsil and adenoid infection in children 


bears a definite relationship to sinusitis, and a good clean-up 
of these infected structures has time and again proved the 
truth of his dictum. Constitutional diseases, specific or non- 
specific, any hereditary weakness, or indeed any dysfunction, 
should be diligently attended to, so that the sinus disease, if 
any relationship at all exists, may be ameliorated. 


Local Measures in theNonsurgical Treatment of Acute 
and Chronic Sinus Disease.— These are designed for the pur- 
pose of promoting aeration and drainage of the nose and the 
paranasal sinuses. They relieve pain, in most instances and 
give the patient comfort. The function of the upper airway is 
aided, promoted and preserved, and by their use at no time is 
there any loss of tissue or disturbance of anatomic relations 
It IS important to recall that the proper management of an 
acute caae consiste not only of curing it in the shortest possible 
t,mc. but o conducting studies to see it it is indeed an acute 
entity, or it it is an acute exacerbation of a chronic fh!. u 
latent, process, and if the former to institiUA mao ’ 
vent the development of chronicity. The treatmenr? ^ 
cases will vary according to tlie amount n chronic 

pathology present, tvl,eth\r it is pn^'-orSedln'^"' 
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more cells, how many sinuses are involved, the degree of 
mucosal and bony changes, the amount and character of the 
exudate, and whether previous surgery has been employed. 

It is obvious that the acute cases are more simple to treat 
than the chronic, and that it may often be necessary to change 
from one type of treatment to another. 

Local Treatment in the Acute Sinus Cases. — During 
the very acute stage, where the mucosa is highly engorged, 
very little should be done intranasally. A spray of weak 
cocaine and ephedrine solution and a bake before an infra-red 
lamp for about twenty minutes, the patient’s face being kept at 
a distance of about 20 inches from the burner, after which a 
soothing oil is nebulized in the nasal chambers, is effective. 
Cotton packs soaked with weak shrinking solution, applied 
over and under the middle turbinate, can be substituted for the 
spray, or be used after an initial spraying, of the aforemen- 
tioned shrinking agents. 

Where much secretion appears in the nasal chambers, it is 
helpful to lavage the fossae with warm normal saline solution, 
and then apply cotton pledgets soaked with one of the colloidal 
silver preparations, allowing these to remain in the middle and 
superior meati for one or more hours. They can then be re- 
moved in the office or, if placed in the fossae with a strong 
black silk thread looped around them, or with a tail-like end 
made by twisting the end of the cotton and tucking it in the 
nose, the patient will be able to remove the medicated cotton 
himself several hours later, and will not have to come back to 
the office to have it removed. R. H. Skillern strongly advo- 
cated the use of cotton pledgets soaked in a 25 per cent solu- 
tion of colloidal silver in water and glycerin, equal parts, intro- 
duced preferably hot, kept high in the meati, and for from two 
to six hours. Samuel R. Skillern has recently improved upon 
this technic by incorporating in the mass of the pack a small 
metal tape to which is attached the positive pole of the diath- 
ermy machine, the negative electrode being placed upon the 
back of the patient's neck. This generates heat in the {)arts 
being treated and seems to be very effective in some ca-e.-^, but 
it must be used with caution, the current kept low and the time 
of the treatment limited to from five to twenty minute,- with 
the current set at 250 milliamperes. It is well to start v,ith 
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the minimum dosage, and if the patient experiences no dis- 
comfort, or as he develops tolerance, the current can oe in- 
creased to a maximum of 700 milliamperes. Straight medical 

diathermy also has its advocates. 

The use of capillary suction is safe at all times, but the 
suction cannula should be gently insinuated around the middle 
turbinate and the concavities of the lateral nasal wall, higher 
up in the fossae, and wherever secretions are noted. Tilass 
suction, albeit valuable, should always be employed with 
caution. Apart from tire fact that it can cause harm by induc- 
ing sudden changes of pressure and prolonging mucosal tur- 
gescence, it may damage the structures otherwise and in many 
ways. Nevertheless, skilful use of capillary and mass suction 
is valuable in the office treatment of sinus disease. Lavage, 
already mentioned, is likewise useful, but it should be remem- 
bered that this procedure must be performed gently, the head 
well down, the concentration of the salt isotonic, and com- 
fortably hot. 

These measures are the fundamental ones in the acute 
cases. Where the mucosal inflammation has begun to show a 
subsidence, and secretions are noted in the middle and superior 
meati, and in the postnasal space, then it might be well to use 
the displacement-irrigation method of A. W. Proetz, This 


consists in placing the patient’s head with the chin facing the 
ceiling so that the chin and the external auditory canal are in 
a vertical plane, the latter of course dependent. This places 
the eustachian tube mouths higher up, and above the ethmo- 
sphenoid basin. From 2 to 4 cc. of 0.25 per cent ephedrine 
sulfate in normal saline solution are dropped in each nasal 
fossa alternately, the mass suction tip applied to the fossa just 
instilled, the patient remaining in the aforementioned oosition 
and uttering the sound “K-K-K,” while gentle mass suction 
IS applied intermittently not exceeding 5 inches of negative 
pressure on the gauge. The efficacy, according to Proetrnf 
this method, depends upon the dilution and liquefaction of 
sinus secretions and the keeping of the mori; ^ 
with the inflamed sinus mucosa for considS^^*^ pontact 
time. The method is reasonably safe 
inflammation has been observed in 2 casp^ ^ middle ear 
not have been a coincidence. ’ may or may 
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The ^lergic cases should be treated along the lines advo- 
cated above, in order to facilitate drainage, open up the airway 
and allow adequate ventilation. This will lessen the tendency 
to sinus involvement, although it will not cure the allergy. 
The latter condition must be dealt with by one thoroughly 
trained in the field of allergy. 

Where the mucosa still fails to become decongested on ap- 
plication of shrinking agents, and after the subsidence of the 
acute inflammation, one or more chemical caustics may be 
used. Pure phenol, trichloracetic acid, chromic acid, or silver 
nitrate, 90 per cent, can be cautiously applied to the hyper- 
trophic or hyperplastic tissue. This cauterizes the tissue. A 
needle can likewise be inserted into the tissue down to the 
bone, and the high frequency current turned on. This is 
electrocauterization or coagulation. These methods call for 
skill and experience and should not be undertaken unless one 
is fully familiar with them. 

Local Treatment in the Chronic Cases. — The method 
here follows the general principles used in the acute cases. 
The use of shrinking solutions, packs, lavage, colloidal silver 
medicaments, capillary or mass suction, infra-red irradiation, 
displacement-irrigation, syphonage, cauterization, topical ap- 
plications, or postural drainage, skilfully performed will aid 
the physiological efficiency of the nose and its accessory 
sinuses. At no time should pus or mucopus be permitted to 
accumulate in any of the cells or sinuses. Exudate not drain- 
ing freel}’’ interferes with the normal mechanisms of the intra- 
sinus and intranasal structures. Where ventilation and drain- 
age are free, these mechanisms have full play to function as 
nature intended them to function. The cilia, blanket of mu- 
cus, blood vessels, phagocytic cells and other elements function 
at their best when drainage is free and the aeration abundant. 

It is not amiss to repeat that the conservation and preser- 
vation of the functional mechanisms of the nose and accessory 
sinuses m'Jl depend directly upon the attainment of “good 
ventilation and free, uninterrupted, continuous drainage,” so 
strongly advocated by Herbert Tilley, of London. W'hen the 
local and general measures are combined in the manner indi- 
cated above, favorable results should be the rule. 
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Oral and Parenteral Medication in the Office Pro- 
cedures.— Bicarbonate of soda and various forms of iodine 
drops have been used empirically by physicians for a goor 
many years, and the results were often sufficienUy gratifying 
to merit the continuation of these substances. Numerovu ex- 
planations for the improvement noted have appeared from 
time to time in the literature, though up to the present time no 
final opinion has been declared. The general trend, however, 
inclines to the view tliat alkali reserve factors, so often de- 
pleted in tire acute upper respiratory infections, are maintained 
at the proper level when bicarbonate of soda is given, and that 
iodine promotes the general metabolism. 

It has been felt that oral and parenteral medicaments, 
given judiciously, might well supplement, in appropriate cases, 
our tested local procedures. Some of the acute and chronic 
sinus cases will improve by the adjuvant therapy of 3 units of 
insulin, hjirodermically, and the oral administration of 3 
minims of an official or proprietary compound iodine solution 
with % teaspoonful of bicarbonate of soda in a full glass of 
water, following a treatment, preferably on an empty stomach. 
The iodine-soda dose may be repeated three times daily and 
the insulin once daily as suggested by D. C. Jarvis. 

The most gratifying results of this form of treatment will 
be found in the very early cases of acute head cold which are 
potential sinus infections and which, in general, respond very 
well to the insulin and iodine drink. It has been observed in 
the hospital wards that many sluggish wounds will heal much 
quicker when small doses of insulin are administered. The 
explanation for this is highly conjectural, but it is not unlikely 
that cellular nutrition is improved by virtue of better assimila- 
tion, better oxidation and better elimination of waste Manv 
authorities are of the opinion that small doses of insulin im^ 
prove the general nutritional state of the body by promotina 
the better assimilation of food stuffs, or helping the cellula? 
ckmcnls to ■mprovo their own nutrition. Other drues the 
may be administered parenterally that will often eive 
tyins results are camphor, menthol and iodoform 1 J 
oil, put up in sterile ampules. Such prenaratnns ^ 
market. The most striking results are obtained L 
cases, and in the acute exacerbations of low grade h ' 
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sinus infections, though some chronic cases exhibiting minor 
grades of endocrine imbalance were benefited. This combina- 
tion of drugs is given daily in some cases following local treat- 
ment, or, when prolonged treatment is necessary, semiweekly 
or weekly. The pharmacodynamic value of these preparations 
is apparent when one studies the properties of the drugs con- 
tained therein. Where insulin and iodine give no results, this 
preparation in some instances has seemed to help consider- 
ably. It is emphasized that this is no cure-all, but that the 
mode of action of this preparation differs considerably in its 
physiologic effects from insulin. 

Many patients report that, since suffering one or more 
acute attacks of sinusitis, or acute exacerbations of chronic 
sinus disease, they are more prone to fatigue and physical ex- 
haustion than before the incidence of the infection. These 
types often show intranasal evidence of a mucosa that is re- 
laxed and atonic, wth a feeble response to vasoconstricting 
agents, even though hypertrophy or hyperplasia is entirely 
absent. For such cases marked improvement may be noted 
by giving them hypodermically, in addition to the regular office 
treatment, an ampule containing the cortical substance of the 
adrenal gland with traces of the medullary substance put up 
in such a manner as to obtain a more prolonged action of this 
important hormone. Thus the titer of this preparation is 
slightly higher in the blood for a period so that the adrenal 
gland is not put to further strain in order to supply the bodily 
need for this substance. This enables the adrenal gland to 
rest. 

Good stock vaccines are of value in many cases. The 
initial dose should be small, gradually working up to the 
maximum, at intervals of seven days, for a period of from 10 
to 20 injections, in accordance with the teachings of J. A. 
Kolmer. It is customary to start with 0.1 cc. of “catarrhal 
vaccine” and increase the dose by 0.1 cc. every week, to the 
maximum of 1.25 to 1.5 cc. Autogenous vaccines are possibly 
more valuable but care must be taken in obtaining the culture. 
This must be done by a rhinologist and the vaccine prepared 
bv an expert. It should be remembered that an improperly 
prepared autogenous vaccine is of much less value than a com- 
mercial stock preparation. Good results have been reported 
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following the administration of nonspecific protein therap% , 
such as milk or its commercial substitutes, but it has failed u. 
in the chronic cases. The value of the local application of 
vaccine is questionable, and the more modern bacteriophage 

is too new to be properly evaluated. 

Measures to Be Carried Out by the Patient at Home.— 
It is an acknowledged fact that our homes are overheated and 
very dry during the winter months. If the ventilation were 
improved and the humidity raised the nasal mucosa might pos- 
sibly benefit thereby. 

It is customary to advise steam inhalations to all of our 
acute sinus cases, regardless of the etiology. One teaspoonful 
of the compound tincture of benzoin to a pint of steaming 
water, to which a few grains of menthol have been added, 
makes an efficient vaporization. This the patient inhales deeply 
not more than ten minutes at any one time, several times daily, 
for comfort. He is not permitted to go outside. The medic- 
ated steam is very soothing and actually decongests the in- 
flamed mucosa. As an alternative a general continuous vapor- 
ization of the entire room is useful as a means of increasing the 
humidity. Windows should not be widely opened at night. 
The more closely the night room temperature approaches that 
of the daytime, the less strain there will be on the ciliated 
mucous membrane of the nasal passages. Above all else, drafts 
must be avoided. 

Drops of weak ephedrine sulfate (0.25-0.5 per cent) in 
normal saline solution or 0.25 per cent neosynephrin hydro- 
chloride are instilled in each nostril, with the head well back 
this position to be kept for two minutes. This should be per’ 
formed several times a day. Sprays of the same solution mav 
be used, very gently, repeated in about five minutes The first 
spray will decongest the lower turbinates, so that the seron,! 
spray will penetrate further and reach the deeper and higher 
structures. Mild constriction of the nasal mucosa is produced 
by these methods, ventilation and drainage is DromotPrT ^ 
the patient rendered more comfortable EnhedrL ^ 
form of drops or spray is often useful fS adults !t '""i?® 
children, but should not be used in the case nf ■ r ^ ° 

of the possibility of inducing lipopneumonia sXu 
ta.n,ng coca.ne ahould never be prescribed tor home JsT cl 
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loidal silver preparations, administered in the form of drops, 
have some popularity. If used in chronic cases these drops 
should not be used for too long periods for fear argyria may 
develop. 

Drug Therapy. — ^Judicious use of drugs will help to bring 
about further balance in many cases. Where stimulation is 
needed, in vitamin deficiency, mild grade of subthyroid im- 
balance, autonomic imbalance, mineral deficiency, general lack 
of tone, poor appetite and lack of digestive and assimilative 
vigor, faulty elimination, subnormal oxidative metabolism, and 
in many more kindred conditions, so often associated with 
acute and chronic sinus disease, drug therapy may exert a 
favorable influence. 

Strychnine sulfate, very small daily doses of thyroid ex- 
tract, calcium therapy, belladonna, phenobarbital, dilute 
hydrochloric acid, brewer’s yeast, cod liver oil concentrates, 
specially prepared perles containing the necessary vitamin 
units, mixed vitamin with iron, liver-stomach concentrates, 
vitamin B complex, ephedrine sulfate, will in many instances 
prove useful adjuncts to treatment, so that the patient using 
these regularly when indicated will benefit because of the im- 
proved condition of the bodily constituents and greater func- 
tional capacity. 

Sulfanilamide, given judiciously in properly selected cases, 
has been very helpful. The physician should be on guard for 
any untoward toxic symptoms, however, during its administra- 
tion. ■ 

Since rest is one of the essentials in the treatment of acute 
sinus disease the patient should be put to bed in the early 
stages and a sedative administered, if necessary, to induce 
sleep. Opium in any form is useful and has the additional ad- 
vantage of allaying the pain from which these patients often, 
although not always, suffer. If mere sedation is required, any 
of the barbituric derivatives may be used with satisfaction. 
Where the pain is mild, acetylsalicylic acid in 5- to lO-grain 
doses usually gives relief, but if the headache is intense mor- 
phine or codein should be used without hesitation. An ice-cap 
over the painful area is usually acceptable, but at other time.-^ 
heat is preferred. In any event the patient suffering from an 
acute sinus infection must remain in bed until the febrile 
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period is passed, and in Uie house for some time 
there is no fever, office treatment is allowable, and indeed p c 
erable, because of greater facility for the various local treaU 
nients described above. When the acute sinus condition is 
accompanied, as it frequently is, by pharyngitis, tonsil itis. 
laryngitis or tracheobronchitis, these complications should re- 
ceive early recognition and appropriate treatment. 

Operative Indications and Contraindications, ^^^^len 
the conservative measures mentioned above have becn^ thor- 
oughly tried out with failure to effect a cure, the question of 
surgery should be considered. Septal deviations and defor- 
mities, poljpii, hjqiertrophies and hyperplasias of portions of 
the middle turbinates that block sinus ostia, should be cor- 
rected with the view of obtaining improved aeration and drain- 
age. To use nonsurgical treatment only in the presence of a 
badly deviated septum or other obstructions to the airway and 
free drainage is to deprive the patient of the most important 
principle conducive to good sinus health. 

Sinus surgery may be divided into conservative and radical. 
Conservative surgery consists in operative procedures designed 
to restore the individual sinus involved to normal function, 
mth the least amount of destruction possible, while radical 
surgery aims to either obliterate a functioning sinus, remove a 
large part of its bony wall and its lining membrane, or to ap- 
proach the sinus from the external route, removing infected 
cells, lining membrane, devitalized bone, necrosis, sequestrated 
bone, rarefying areas, etc. 

Where the intranasal mechanism has been adequatety bal- 
anced and still no cure effected, then the question for further 
surgery must be considered. 

The indications for surgery may be divided into absolute 
and relative, as taught by R. H. Skillern. Absolute indications 
may be present in either the acute or chronic cases, though in 
the acute cases ffie most conservative treatment possibld in 
eluding surgical, is the best and safest. The diagnosis nr 1 
the suspicion of an oncoming intracranial extSCTur gT 
course of either an acute or chronic sinus infection ^ ^ 
the middle car or other cause, constitutes nn i’ 
tion for radical operation. The synintomc ^ a mdica- 

brain absceas. nreningitis, osteomyelitis, de„^igero”cyrim 
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vading the maxillary sinus, the presence of a mucocele, orbital 
cellulitis that has not yielded to conservative treatment in the 
early stages but has gone on to pus formation, necrosis of the 
walls of the frontal, ethmoid or maxillary sinuses as demon- 
strated by fistula formation, tumors contained in any of the 
sinuses, whether they be malignant or benign, cavernous sinus 
thrombosis if associated with accessory sinus disease, all con- 
stitute absolute indications for radical sinus surgery of some 
type. 

Relative indications are those signs and symptoms that 
may not be sufficiently severe at first to warrant subjecting the 
patient to a capital operation, but which may become absolute 
at any time owing to the development of other symptoms or 
increase in severity of those present. Of all cases presenting 
relative indications for radical operation, conservative treat- 
ment has been tried without avail, perhaps for long periods of 
time, until the patient finds that the continuance of the dis- 
ability caused by the disease warrants or demands more radical 
treatment. Furthermore, what may be an unimportant symp- 
tom to an individual in one walk of life may constitute in an- 
other adequate reason for advanced surgical work for its relief. 
Take the case of headache. While not every case of headache 
is of sinus origin, careful study should be made definitely to 
rule the sinuses out as a cause. Some individuals are able to 
bear pain and carry on their work despite severe headache. 
When a sinus headache is great enough or continuous enough 
to prevent the individual from leading a satisfactory existence, 
this relative indication is for radical operation, other means of 
relief having failed. 

Profuse discharge, anterior or posterior in type, may cause 
a day laborer little inconvenience, while to a preacher, a public 
speaker, a teacher, a physician, a society woman, or many an- 
other, the annoyance will be intolerable. Xasal crusting, which 
is dried discharge, comes in the same category, and discharge 
accompanied bv an obnoxious odor is also a relative indication, 
depending upon the amount of annoyance caused. Compara- 
tively few patients are themselves conscious of the odor in their 
own noses, and it is therefore in this instance the effect of this 
odor upon those with whom their daily occupation bring.-, 
them into contact that must be considered. It inconveniences 
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the companions oi the ditch digger but little, but for the rhi- 
nologist or the dentist it may account for his failure to urn or 
maintain a paying practice. Pain as distinct from headache, 
when sufficiently intense, calls for sinus surgery. Alajor tics 
and “habit” pain must be carefully ruled out. Indeed hos- 
pitalization with a thorough study from all angles, must u^u 
ally, except in emergencies, precede the decision to operate 
radically. General ill health dependent upon sinus disease be- 
comes a deciding factor in favor of radical operation when 
other methods of relief have failed, other causes have been 
ehminated, and the attending physician feels that something 
more must be done to remove or control the focus of infection. 
Many of us will admit that at times nephritis, arthritis, card- 
itis, chronic cough caused by enlarged mediastinal glands, 
bronchiectasis, certain allergies (bacterial), gastro-intestinal 
disturbances in adults as well as infants, malnutrition, malaise, 
and many other general conditions may be attributed to sinus 
infection. Not a few follow Emerson, in believing that the 
progress of certain cases of advancing deafness is dependent 
upon sinus infection, even with scanty or absent discharge, 
wffiile the ophthalmologist tells us that many eye disorders, 
recurrent iritis, uveitis, iridocyclitis, keratitis, and certain dif- 
ficult errors of refraction cannot be satisfactorily handled by 
him without the help of the rhinologist. True, conservative 
treatment often suffices, but when that fails, radical operation 
is indicated, not as a life-saving measure but as one looking 
toward the preservation or restoration of function. 

After all is said and done, a thorough study of the case and 
a correct diagnosis is the first requisite for deciding upon tlie 
type of treatment, and no radical surgery should ever be done 
without this preliminary, although in emergency the studv 
should be intensive. Having made this study and diagnosis 
the careful surgeon tvill then determine in his own mind thaj 
UT>e of treatment or operation, or succession of operation 
which his own experience or the exDerienrp nf 
he has faith leadZhim to believe S do Ms S th^ f 
good, but he will not undertake radical surgerv 
ough knowledge of the anatomy and annli/ ^ 

parts under consideration and unless Ep^e ^"^tomy of the 

and thorough training in the procedL^and^ te° 

and technic required 
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for such surgery. These points have again and again been 
made by such eminent students of the accessory sinuses, their 
anatomy and surgery as Fenton, Hajek, Skillern, Mosher. 
Sluder, Tilley, Lynch, Sewall and many others. 
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One of the many contributions of modern medicine to 
humaiiity is the removal of diphtheria from the category of 
fearful places and placing it in the class of curable and pre- 
ventable diseases. It is to be regretted, however, that this 
great good fortune for mankind contributed to the overlookin'^ 
disease, one that has many of the clinical features 

thaS bers’e“e U ‘SalT'i''" 
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There is, as you all know, a common form of acute respira- 
tory infection of the air passages that is prevalent every 
winter; but in addition to that we have this fulminating acute 
laryngotracheobronchitis that has so many distinctive clinical 
features that it seems to be a definite clinical entity rather than 
simply a severe case of the same disease. The general clinical 
picture is that of diphtheria rather than of the ordinary acute 
respiratory infection. 

Etiology. — ^The etiology of the disease is interesting. Un- 
doubtedly all the cases are infective. It is, however, not 
always the same organism that is found predominant. Over 
85 per cent of our cases have been unquestionably streptococ- 
cic. Although the disease usually occurs when influenza is 
prevalent the bacillus of influenza has been found predominat- 
ing in only about 5 per cent of the cases, and in most of these 
the influenzal organism was soon superseded by streptococci, 
occasionally staphylococci. Dr. J. H. Font informs me that 
in his experience a staphylococcus is the predominant organ- 
ism in typical cases of acute laryngotracheobronchitis occur- 
ring in Puerto Rico. 

Symptoms. — You are all familiar with the symptomat- 
ology of laryngotracheobronchial diphtheria, the hoarse voice, 
the croupy cough, the effort to breathe contrasting with gen- 
eral apathy, the toxic appearance, the preference for remaining 
in bed and especially that impression the experienced physician 
gets that the child is potentially a very sick child, out of pro- 
portion to the graphic charts and laboratory reports. Soon 
there develops evidence of respiratory trouble, the breathing 
is no longer quiet and noiseless. A slightly audible wheeze is 
heard at the open mouth; the participation of the accessory 
thoracic muscles is more noticeable than normal; there is pal- 
lor, not cyanosis. Soon the efforts of the accessory muscles 
become more pronounced; there is retraction at the supra- 
sternal notch, in the intercostal spaces, and at the epigastrium. 
The child becomes less apathetic and more restless because o 
air hunger; he wants to be taken up, because in his mothers 
arms he can use his accessory respiratory muscles to better 
advantage. The difficulty in breathing, which up to thh time 
has been inspiratorx’, becomes also e.xpiratory; the uheeze 
increases and becomes stridorous; the skin may be cyanotic 



laryngotracheobronciiitis in children 1583 

but more often it is ashy gray. Every time the little patient 
starts to fall asleep he suddenly wakens with a start, because 
as soon as tiie unconsciousness of sleep approaches he loses the 
voluntary aid to the muscles of respiration and he starts to 
asphjTiiate. He is so drowsy froin loss of sleep that he can 
hardly keep his eyes open, but instinctively he dare not go to 
sleep. If tracheotomy be not done he will soon give way to 
the overpowering need for sleep and he will quietly but sud- 
denly go to sleep for the last time. 

This clinical picture fits the symptomatology of both acute 
laryngotracheobronchitis and diphtheritic laryngotracheobron- 
chitis equally well. The physical signs, on examination of the 
chest in the two diseases, are in a general way the same. 

Differential Diagnosis. — ^How, then, is the differential 
diagnosis to be made? 

The two diseases are quite different in the findings of both 
objective and bacteriologic examinations and in the progress of 
the respective illnesses under treatment. 

In almost all cases of diphtheria no physician who has ever 
seen the membrane could fail to recognize diphtlieritic mem- 
brane in the fauces or pharynx; the difficulties arise w'hen 
there are hoarseness, croupy cough and noisy respiration with- 
out membrane visible on ordinary inspection in these regions. 
There may not be even a very intense pharyngitis and secre- 
tions from the pharynx may be negative bacteriologically. 

How can the differential diagnosis be made between acute 
laryngotracheobronchitis and laryngotracheobronchial diph- 
theria in such cases? 

The differentiation rests upon the exclusion of diphtheria 
of the larynx and tracheobronchial tree. To do this with cer- 
tainty requires direct laryngoscopy and, if the larynx be nega- 
tive, bronchoscopy. ° 

If at direct laryngoscopy membrane is seen in the larynx 
and swab speamens from the interior of the larynx show the 
presence of diphtheritic bacilli the diagnosis of diphtheria is 
defmitely made If, however, there is no membrane, only in- 
tense inflammation and subglottic edema, and the swab sped 

only inflammation and the bronchoscopic swab 
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negative we may exclude diphtheria. In the tracheobronchial 
tree, as in the larynx, this definitely negative conclusion is 
justified only after the expiration of six or seven days from 
the first symptoms. If the disease is diphtheria, membrane and 
the specific bacilli will surely be in evidence by that time; usu- 
ally before. 

Some of you may be located far from the medical centers 
where bronchoscopy is available. How shall the diagnosis be 
made under such circumstances? It is best to give diphtheritic 
antitoxin. If the disease is diphtheria improvement •will be 
noted within forty-eight hours. If the disease is nondiphther- 
itic laryngotracheobronchitis tracheotomy will be required to 
prevent asphyxia. Swab specimens from the trachea will then 
be available for bacteriologic decision. 

By exclusion then we reach the diagnosis of acute laryngo- 
tracheobronchitis. 

Bacteriologic Diagnosis. — ^Next in importance comes the 
bacteriologic diagnosis. This has usually been already in- 
dicated in the reports of the bacteriologic search for diph- 
theritic organisms. Most frequently the predominant organ- 
ism will be a streptococcus and often it will be in nearly pure 
culture. 

Complications. — One of the most important clinical fea- 
tures of laryngotracheobronchitis is the serious character of 
its complications. Prominent among these is infection of the 
blood stream. This is especially frequent in the streptococcic 
cases but it does occur in the other infections also. The not 
infrequent visceral complications are endocarditis, pericarditis, 
acute mj'ocardial degeneration; toxic degeneration of liver, 
spleen, kidneys; pulmonary infarct, hemorrhagic lobar pneu- 
monia. The most frequent of all complications is subglottic 
edema of the larjmx requiring tracheotomy. Ordinarily this 
is only a mucosal edema; but in some of the cases, especially 
the streptococcic, laryngeal perichondritis, abscess, chondral 
necrosis and subsequent cicatricial laryngeal stenosis arc com- 
plications. Next in seriousness is bronchopneumonia. 
frequent but equally serious is pulmonary abscess. 

Bronchopneumonia is a dreaded complication but we must 
guard against allowing our fears to mislead us into mistaking 
areas of atelectasis for areas of pneumonic consolidation. 
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Over and over again we have seen the areas of impaired per- 
cussion note supposed to be pneumonic become normally 
resonant after the aspiration of the obstructing thick viscid 
onchial secretions through the soft catheter in the hands of 
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diphtheria under treatment by antitoxin. The mortality of 
fulminating streptococcic laryngotracheobronchitis in some 
\vinters was as high as 70 per cent and seldom fell below SO 
per cent until recent years. Under modern methods of treat- 
ment probably the best that can be done is to lower the mor- 
tality to 25 per cent. Blood-stream infection is always of most 
serious prognosis. Bronchopneumonia is of more serious prog- 
nosis as a complication of this disease than under any other 
circumstances. Cardiac and other visceral complications usu- 
ally are fatal. 

The followng case reports are typical: 

Case I. Acute Laryngotracheobronchitis of Moderate Severity. — 
A boy, three and one-half years old, w-as admitted with a history that two d.iys 
before he had had a sudden attack of choking, wheezing and dyspnea. Adrenalin 
had been given without benefit on a tentative diagnosis of asthma. There had 
been slight nasal discharge for a few days prior to the onset of choking and 
wheezing. Diphtheria antito.'rin had been given though bactcriologic e.'camina- 
tion had been negative for diphtheria. On admission the child was extremely 
dyspneic, and toxic; temperature, 104° F. On direct laryngoscopy the larynx 
was found acutely inflammatory; a large quantity of thick viscid secretion was 
visible in the trachea. .A slender aspirating tube was inserted through the 
laryngoscope and the viscid secretion was aspirated. It contained many hemo- 
lytic streptococci; also hemolytic staphylococci. The endotracheal aspiration 
gave temporary relief; but the secretion rcaccumulated in a half hour, with 
return of the e.xtreme dyspnea. Tracheotomy was then done and catheter as- 
pirations were done frequently by the nurse. The air of the room was kept 
moist, no sedatives and no atropine were given. Improvement followed; the 
secretions became less viscid. Two weeks later, after the corking-of-the-cannula 
test, the child was decannulatcd and, on the eighteenth day, discharged. 


Comment . — This case is a good example of early diagnosis, 
and of the treatment we have found most efficient: namely, 
prompt tracheotomy, catheter aspiration by the nurse, abun- 
dant fluid by mouth, moist air, rest, quiet, avoidance of 
atropine and sedatives that thicken secretions and promote 
crusting and bronchial obstruction. 

Case H. Acute Streptococcic Laryngotracheobronchitis; Severe Ful- 
minating Type. — -A female child, aged fourteen months, was sent to the clinic 
for tracheotomy. Her condition was urgent; her color v.as a.=hy gray; she 
was obviously almost dead of asphyxia; there was deep indrawing at the supra- 
sternal notch, the epigastrium pulled inward in funnel form. Direct laryn- 
goscopy showed the glottis almost completely closed by red subglottic swell- 
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ings on each side. A smaU bronchoscope was insinuated to 
tion while tracheotomy was being done, it was immediately clogged vvRh thick 
secretion; this and the trachea below it were cleared by aspiration. The cbil 
fell into a sound, quiet sleep on the table. Her temperature was 102’ F.. pulse 
110, respirations 32. She was carried to a tented crib into which steam was sup- 
plied by an electric vaporizer. Viscid secretions were aspirated at short intervals 
by the nurse using a child’s size soft-rubber catheter passed through the can- 
nula. The patient eagerly swallowed milk and water when she wakened, but 
she spent most of the first twenty-four hours in sleep. On the second day she 
took interest in her surroundings and played with her toys. On the third day 
she became restless. The nurse had been cleaning the inner cannula at short 
intervals, but the breathing this time did not seem clear. \Vc took nut 
the cannula and found it unobstructed; we spread the wound with the Trous- 
seau dilator and found the passage to the trachea clear. \Vc noted a slight 
wheezing sound in the respiratory air current. We put in a bronchoscope. 
The mucosa of both main bronchi was swollen and their lumina were ob- 
structed with thick viscid secretion. The bronchoscopic aspirator removed the 
obstruction. Again the child took nourishment and an interest in her play- 
things. Before long, however, she became pale, listless, then restless. Physical 
examination of the chest showed the breath sounds had disappeared from both 
bases and the percussion note suggested beginning double basal lobar pneu- 
monia. Knowing that this, usually means obstructive atelectasis we put in the 
bronchoscope. After aspirating viscid secretions we went on down the right 
bronchus and found the lower lobe bronchus, just below the middle-lobe 
bronchial orifice, occluded by a dried, gummy plug of secretion. We removed 
it with bronchoscopic forceps. Bronchoscopic exploration of the left side re- 
vealed the left lower-lobe bronchus obstructed in the same way as the right 
lower-lobe bronchus, and we removed this obstruction in the same way. After 
the bronchoscopic clearing of the airway the patient event into a deep, quiet, 
restful sleep.- When she wakened she again took an interest in her surround- 
ings. During the second week there were many repetitions of this cycle of 
restlessness, pallor, appearance of approaching death, obstructive atelectasis 
simulating pneumonia; each attack was relieved by bronchoscopic removal' of 
obstructive material from the bronchi. But the patient had not been gaining 
generally. We were relieved to find blood cultures negative; the blood picture 
was that of severe anemia. Every detail of medical care and management was 
carried out under the supervision of Doctor Ralph Tyson and hi. 

M tt. cd ,f the third „idht tapr..™." ,1 Si ' 
the fourth week convalescence was established. 

The first secretion removed showed pure culture nf hpm„i .• , 

and throughout the illness these organisms predominated. ^ 

Comvicut.— This case is typical in the severitv nf n • 
attack of respiratory infection- the carHinni f Primary 

live laryngeal dyspnea demanding trachLomv-^b 
attack of dyspnea from bronchfal obstruetTon- 

auaecs of .,dp„ea pne 
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immediately relieved, at first by catheter aspiration, later by 
bronchoscopic removal of crusts and plugs of dried secretion 
obstructing the bronchi. In cases of this degree of severity 
the mortality is high, especially so when there is a blood-stream 
infection. 

Treatment. — ^Now let us consider the essentials in the 
treatment of nondiphtheritic acute laryngotracheobronchitis. 
The primary and the fundamental requirement is the main- 
tenance of an adequate airway on which the patient’s life de- 
pends. More mortality has resulted from inadequate “plumb- 
ing,” one might say, than from any other one cause. By 
plumbing in this connection we mean the maintenance of clear 
tubes, artificial and natural, all the way from the nose and 
mouth to the pulmonary air cells. The cardinal sign of ob- 
struction to the airway, regardless of location, is restlessness. 
It cannot be too emphatically stated that restlessness in a 
child with acute laryngotracheobronchitis means air hunger 
and to give him sedatives means death. Although sleepy, he is 
doing his best to stay awake in order to get the help of his 
voluntary muscles of respiration to pull in air through ob- 
structed passages. Opiates will rob him of his natural de- 
fense in his fight for life. One has only to look at the indraw- 
ing at the suprasternal notch to see how hard he is pulling. 

If tracheotomy be done he will fall into a quiet, restful sleep 
without opiates; his color will return and when he wakens 
he will accept the food and water that, before, he refused be- 
cause he dare not stop long enough in his fight for air. He 
will take an interest in his toys. At intervals the nurse puts 
down through the cannula a child’s size soft-rubber catheter 
attached to the aspirator and thus removes the thick viscid 
secretion in the bronchi that otherwise would thicken and ob- 
struct the bronchial lumen. 

In more than half the cases permanent relief results from 
tracheotomy, followed by proper after-care and frequent 
catheter aspirations bf the viscid purulent secretions from the 
tracheobronchial tree by the nurse, every time the sound in- 
dicates the presence of secretions. The breathing through the 
cannula when it and the natural lower air passages are clear 
is a soft blowing sound audible only when the ear is near the 
cannula. The after-care of the cannula includes frequent 
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removal and cleansing of the inner cannula by tlie nurse, re- 
moval and change of both inner and outer cannulae by the 
physician, daily or oftener. The dressings are changed by the 
nurse as often as soiled, a number of times daily. ^ 

In more than a third of the cases there comes a time when 
catheter aspiration by the nurse does not give the relief it did 
at first; the clear soft blowing sound of breathing is not re- 
stored. The child becomes restless; the restlessness increases, 
the child no longer takes an interest in anything. Again I re- 
peat we should beware of sedatives; this restlessness means 
air hunger. Nothing but bronchoscopic removal of bronchial 
obstruction will relieve it. 

Next in importance to maintenance of a clear airway comes 
guarding against dehydration. This condition is not only 
dangerous in a general way but it tavors viscosity of bronchial 
secretions. The pharyngeal and faucial inflammation renders 
swallowing painful in the earlier stages, later the child may be 
either too toxic to ask for water or too much occupied with 
his fight for air to stop long enough to drink water. The best 
method is for a watchful nurse to put cold clear water of good 
quality into the child’s mouth with a medicine dropper in 
small quantity at very short intervals. A little will trickle 


do-^vn each time and be swallowed. By good quality I mean 
to exclude a chlorinated city water reeking with flavor of the 
operating room sterilizer. Moisture of the air in the room is 


vitally necessary not merely as lessening dehydration but in 
diminishing the drying effect of the inspired air on bronchial 
secretions. The air in the room should be kept at the dew point 
In this connection it is necessary to remember that in winter 
when the outside air is at, say, zero, it holds very little water 
even if saturated; and when this air is heated by our modern 
heating systems to, say, 70" F. it is so dry as to be almost 
cauterant to the bronchial mucosa of a tracheotomiaed child 
Moreover, rt qutjly desrccates bronchial secretions into a 
^mmy matenal that acts like a rubber stopper in a boTtle 
The most convenient means of moistening air is wJtL 7 • ‘ 

vaporizer, but in its absence an open vessei lrTm ' 

boiling is quite efficient. Additionally a few minh!, constantly 
water may be dropped into the tracheal ran 
icine dropper by the nurse before each cSh“e7:;:Ja«or' 
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I have mentioned the danger of giving sedatives of any 
kind, but especially opiates, to a child who is restless because 
of air hunger. There is another dangerous effect of such 
medication; it thickens and thus renders more obstructive the 
already viscid inflammatory bronchial secretions. Belladonna 
has the same effect. Over and over again the bronchoscopic 
observations have demonstrated this. They have also demon- 
strated another injurious effect of opiates and other antitussive 
medicaments: namely, inhibition of the cough that is part of 
the normal defensive drainage mechanism of the lungs. “The 
cough reflex is the watchdog of the lungs” is an axiom in our 
clinic department. 

In conclusion I should like to call your attention to the fact 
that in the treatment of children with acute laryngotracheo- 
bronchitis the physician is confronted with a toxic disease 
which though self-limited is usually of much longer time limit 
than diphtheria. The heart is trying to keep going notwith- 
standing that its innervation is weakened from overstimulation 
of prolonged carbon dioxide excess, its musculature is weakened 
from the same cause and, additionally, there is toxic dissolution 
of the muscle cells and usually also a myocarditis. It is ap- 
palling to see that feeble, struggling heart called upon for 
what may be a fatal effort to go through endless examinations 
and unnecessary attention. There are two things necessary 
to save life, namely, water and a clear airway. Next in im- 
portance is to conserve the child’s strength in every possible 
way. Only the most vital attention should be given. The 
child needs rest and quiet to maintain his resistance at the 
highest possible point. Examinations should be as few as con- 
sistent with proper care and management. Uncomfortable 
methods of treatment should be avoided when not absolutely 
indispensable. Everyone, family, nurses and physicians should 
have constantly in mind the motto: “Don’t wear the baby 
out.” 
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS OF 
ACCESSORY SINUS DISEASE 

I THOUGHT, today, we would take up some of the symptoms 
and diagnostic points.of accessory sinus disease which are com- 
monly present, and which you, I hope, may find of value in 
your work. If the symptoms of all diseases were clear-cut 
and always present, medicine would indeed be easy to practice. 
Instead w'e always have the human element, with its peculi- 
arities, to consider and thus few of the typical symptoms may 
be present and yet the patient may be in a precarious condition. 
It is unfortunately a fact that the symptoms of some infections 
or malignancies of the accessory sinuses are so obscure and 
clouded that it requires a rhinologist of considerable experience 
to make a complete and true diagnosis. 

Generally speaking empyema of the accessory sinuses has 
not only the visual sign of pus from various parts of the nose 
and epipharyngeal space but has also all the associated symp- 
toms (of pus) found elsewhere in the body, i. e., fever, pain 
swelling of tissue, lassitude, malaise, anorexia, etc. 

The causes of empyema of the accessory sinuses are numer- 
ous with perhaps repeated colds, with a predisposition to 
grippe, being the most frequent factor. Other causes may be 
allergy, inheritance of specific type of membrane or bonv 
framework, trauma, foreign bodies, croupous pneumonia dioh 
Uicna, scarlet lever, measles, smallpox, tuberculosis, typhoid 
fever, cerebrospinal meningitis, etc. 

There are several processes by rvhich these cavities with 
he,r covenug of mucous membrane may become diseased and 
these may be considered in the following rotation- ^ 

( »1 Through direct invasion ol theLus by bacteria 
(h) Through extension of infection or infla 

adjacent parts. Aammation from 
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(c) Through the blood and the lymph channels. 

{d) Through traumatism. 

(e) Through exposure to cold or chilling of the body. 

(/) Through swimming and diving. 

(g) Through foreign bodies. 

(A) Through nasal blockage from benign or malignant 
tumors. 

^ Although there are many symptoms 'which are character- 
istic of an infection of any or all of the sinuses I think it might 
clarify our subject if we would take the symptoms of infection 
of each sinus separately. 

Maxillary Sinus. — Let us first speak of the maxillary 
sinus. This sinus as you are aware is located in the maxillary 
bone, is present at birth and continues enlarging by resorp- 
tion of bone and internasal pressure throughout life. At the 
age of ten or twelve years the floor of the sinus is on a level 
with the floor of the nose and from this time on it extends 
downward and backward. With continuous resorption of 
bone throughout these years occasionally the anterior and pos- 
sibly the orbital bony wall are entirely absorbed. The ostium, 
as I have pointed out in my former talks to you, is in the 
anterior and superior portion, and by its location is a decided 
factor in the periodicity of the symptoms of disease of this 
cavity. 

The first symptom of empyema of any of the sinuses that 
we should consider is pain, and this, of course, holds true in 
this sinus. In my experience very few cases have come under 
my observation without this symptom. The character of the 
pain is dull and sickening, the periodicity (due to the position 
of the ostium) is after the individual has been in the upright 
position for some time or about 10 or 1 1 o’clock in the morning. 
This pain increases in severity as the day advances until the 
pus has increased to such an extent that sufficient pressure is 
exerted on the swollen membrane at the opening or ostium, 
when we have an outflow of the material into the nasai cavity. 
The position of the pain is also characteristic inasmuch as 
we find it at the supra-orbital notch and at the inner canthus of 
the eve on the side affected. Seldom do we have pain over the 
sinus itself and when this does occur we may be sure that bone 
is involved. We may also on occasion have pain in one or more 
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teeth or a feeling as if tire first or second molar is too long; 
this is due to tire roots of Uiese teeth being in close proximity 
to the cavity. The second symptom is fever and this also 
occurs or increases during tlie daytime so^ that although our 
patient may feel fairly well when he first arises in the morning, 
as time passes he becomes distinctly worse. Vertigo may be a 
condition of quite some moment, this perhaps more pronounced 
when the patient stoops forward. Anorexia, malaise, nervous 
excitability and a general feeling of prostration are all asso- 
ciated and mentioned by our patient. He will also in all 
probability give you a history of blowing or expelling a con- 
siderable quantity of purulent discharge from the nose the first 
thing in the morning. This, as you can realize, is due to the 
sinus draining and emptying itself during the night. 

Examining the patient by dilating the nostrils with a nasal 
speculum we find the mucous membrane of the side affected 
swollen, red, and more or less pus in the inferior nasal passage 
and if we look further we notice that there is a line or string 
of this discharge coming from the hiatus semilunaris or from 
under the anterior portion of the middle turbinate and covering 
the membrane on the middle turbinate anteriorly. Should this 
specific case be of long standing and in a chronic condition 
then we may have an extension of the inflammatory symptom 
to the eyes with redness, burning and interference of lacrimal 
drainage. 

Empyema of the maxillary sinus must be differentiated 
from malignancy of this sinus as well as from dental cysts. A 
positive diagnosis is easily made by a lavage of the sinus, but 
before any operative measures for the cure of a persistent or 
chronic infection be attempted an x-ray study from various 
angles should be made. 

Frontal Sinus.— And now suppose we consider the 
symptoms of a frontal sinus involvement. Although 
lions of the sinuses must be considered from the stands'-/- 7^ 
the length of time of the infection, this is particular!" 
dealing with the frontal problem. ' ' 

The development of this sinus is much later thp-i ^ - 

the other cavities associated with this subject Ge7-- 7 
ing it is formed by an anterior ethmoid cell 
tween the two plates of the frontal bone 
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some authorities begins at three or four years of age but 
more frequently associated with a later period of six or seve 
years of life. This later development of the frontal sinus in 
mediately informs us that children very seldom, if ever, hav 
infection of this cavity. 

Later in life, due again to the absorption of bone ant 
internasal pressure, we have the sinus increasing in size ant 
extent, so that it may involve the whole frontal bone and, as : 
matter of fact, extend laterally to tlie parietal and tempora 
junctions. 

The ostium is in the most inferior portion of the sinus 
When we are in the upright position (sitting or standing) we 
are, therefore, in the best possible position for drainage of the 
cavity, but we are in the worst position when we are lying 
down or in the recumbent position. This is the exact opposite 
of the maxillary sinus for whereas our patient is relieved by 
his position in bed in the antral infection, his symptoms and 
difficulties increase in that position when the frontal sinus is 
involved. 

One must also realize that due to the posterior wall of this 
cavity being thin and perforated by innumerable openings 
tlirough which the lymphatics of the dura penetrate to ramify 
through the mucous membrane of the sinus the danger of in- 
volvement or extension to the meninges and brain is ever 
present. 

The enumeration of the symptoms is taken up in a way 
similar to those we have already mentioned. First pain; this is 
over the frontal area; closely associated with the orbital ridge 
and extending upward toward the vertex. It again is sickening 
and dull in character and is decidedly aggravated by smoking 
or drinking of alcoholic liquors. It is also increased by bend- 
ing forward and, as a matter of fact, the vertigo or dizziness 
may be of such a severe character that the patient may fall. 

It is also, as stated before, increased by assuming a prone posi- 
tion or by pressure over the affected area. Pain in the eye, or 
eves, is frequentiv encountered. lever is present and fiiL 
increases as the cavity fills, causing pres.^iire and increased 
absorption of toxic material. .Malaise, anore.'.ia, nervou.-^ne.-^s 
and a general feeling of prostration is apparent. I am ^tating 
the svmptoms of the acute variety as these are the ca.-es we 
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see more of and essentially are those requiring immediate 
attention. A very important visual sign, meaning danger,^ is 
the swelling of the upper eyelid with edema of the conjunctiva 
and dislocation of the eyeball downward and outward. Should 
this be present immediate opening of the sinus is indicated. 

Inspection of the nasal cavity may or may not show a puru- 
lent discharge. Should the infectious material be of a thick, ten- 
acious character, the closure of the ostium preventing drainage 
and aeration may be complete, and no discharge may be dis- 
cernible. Swelling and congestion of the mucous membrane is 
quite pronounced and extensive, and olfaction may be inter- 
fered with. 

Certain conditions may simulate frontal sinus disease and 
should be differentiated and it is better to tabulate them than 
to use the ordinary method of note taking. 


Frontal Sinus Disease 
Usually a history' of cold or grippe. 

Pain, mild at first becoming more severe. 
Pain continuous. 

Pain intensified by pressure. 

Coughing and sneezing intensify pain. 
Alcohol and tobacco increase pain. 


Supra-orbilal Neuralgia 
No such history. 

Pain, short and lancinating. 
Paroxysmal in character. 
Pain relieved by pressure. 
No effect. 

Not so. 


Mucocele of the frontal sinus generally occurs in middle 
life. There are no subjective symptoms until the swelling from 
the enlarging mass becomes apparent and we then have pres- 
sure symptoms. There is no nasal discharge and the patient 
is only cognizant of something wrong by the tumefaction over 
the frontal area, frequently with orbital dislocation. There is 
no fever or toxic symptom present. Malignancy is more apt 
to occur later in life or past the meridian. The subjective 
symptoms are progressive and we have a fetid, disagreeable 
nasal discharge in the majority of cases. Increasing dilation of 
the sinus IS also a fairly constant sign as is gland enlarge- 


^lanj other diseases may affect this cavity and although 
tuberculosis is considered rare, nevertheless it does occur 
Si-phihs seems to have a predilection during the third staerof 
the disease for Uie anterior plate of this sinus and a coSete 
serological study nnth repeated x-ray examinations should be 
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made. Osteomyelitis, meningitis, sub- and intradural abscess 
may all be associated or the result of infection or empyema of 
this sinus and it behooves us to be as careful in our diagnosis 
and treatment as possible. 

Ethmoid Sinus. — The ethmoid sinus although considered 
as an accessory sinus is not accessory, nor is it a true sinus in 
the full sense of the term. It lies within the nasal chamber 
and consists of a capsule which contains a number of cavities 
or cells separated by thin bony divisions. Its position is the 
space between the cribriform plate of the ethmoid and the 
lamina papyracea. It is present in practically its permanent 
position, but is slightly smaller in size, at birth. Embryo- 
logically it develops in the grooves between the ethmoturbin- 
ates and as early as the third month of fetal life crescent-shaped 
folds break the evenness of the primitive lateral nasal wall. 
This is the rudiment or aniage of the processus uncinatus and is 
the first of a series of accessory folds to appear on the lateral 
wall of the meatus. This fold aids in forming a furrow im- 
mediately superior to it — the primitive infundibulum. Shortly 
after this we have the first evidence of the bullae ethmoidales. 

To understand the reason for various symptoms pertaining 
to disease of this sinus, I feel it would be wiser for us to review 
to a limited extent a few points in the anatomical arrangement 
of these cells. 

The construction of the ethmoidal labyrinth is perhaps 
better understood if we consider it as a cube. This elongated 
box is then divided unevenly into two distinct divisions by a 
bony partition. We thus have an anterior and a posterior part. 
Now divide the anterior portion into other portions (two or 
three) and these portions or cells connecting with a groove or 
furrow (the infundibulum), and we easily visualize this part 
of the ethmoid capsule. The posterior portion is now divided 
into several unequal parts and these represent the posterior 
ethmoidal cells which connect or have their aeration and drain- 
age through the superior nasal passage, ^^'e are now in a posi- 
tion to realize that any pus due to disease of this capsule v.uH 
necesssrilv have to appear in two places, that from the ante- 
rior division into the infundibulum thus into the anterior part 
of the nasal chamber; and the discharge resulting from a dis- 
eased condition of the posterior cells into the choana and epi- 
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pharyngeal space, thence into tlie throat or on the pharyngeal 

Disease of tire ethmoidal sinus may be divided into ^ the 
acute and chronic inflammations, and these are again divided 
into the acute catarrhal inflammation; the acute suppurative; 
the chronic catarrhal or hj'perplastic ethmoiditis; the chronic 
suppurative or empyema; and the chronic catarrhal inflamma- 
tion with suppuration. The sj'mptoms of acute catarrhal 
inflammation are those which occur to a greater or less degree 
with an attack of acute coryza, or cold, depending upon the 
length and severity of the attack. The whole ethmoidal labyr- 
inth becomes swollen and edematous. Frequently there are 
punctiform hemorrhages on various parts of the surface, par- 
ticularly the mucous membrane covering the anterior portion 
of the middle turbinate. The congestion and edema thus clos- 


ing the nasal passages and essentially causing an inability to 
breathe properly; the whole nose, or especially the space be- 
tween the eyes, feels stuffy and full. Headache over the brow, 
between the eyes and pain on movement of the eyes are quite 
pronounced. Fever and a general feeling of decided discom- 
fort is definitely distressing. Dry tongue and dry mouth, due 
to mouth breathing is a frequent symptom. In the acute puru- 
lent type, symptoms are similar but due to the formation of 
thick tenacious discharge, they are more severe in nature. 


Whereas in the acute catarrhal type we may have some nasal 
breathing, in this purulent type there is practically always 
absolute occlusion of the nares. Headache is, of course, con- 
stant wnth periodical neuralgic, outshoots toward the deeper 
structures of the eyes. Decided pain on rotation, epiphora 
orbital neuralgia on reading or otherwise concentrating the 
gaze. Loss of smell, taste, and appetite, with constipation and 
vertigo associated. ^ 


In chronic inflammation of the ethmoid labyrinth the mn 
dition resembling chronic coryza predominates. Everv eZ' 
sure to cold, draughts, chilling or damp feet produces aS 
of sneezing. Increased secretions from the nose 
the eyes, and other ocular manifestations are present 
cialed wiUi these prodromal svmptoms wp eI 
situated between the eyes, over the parietal ^ ^^^daches 
toward the vertex, these becoming a constant factor Stooping 
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and jarring increase these pains, as do indulgence in alcohol 
and tobacco. A marked feeling of fulness is present in the 
ethmoidal region and intra-ocular pressure may be present. 

Disturbance of olfaction or the sense of smell is common. 
The exudate or secretion is abundant, acid, and slightly yellow 
in color. Due to mouth breathing and stagnation and fermen- 
tation of the secretion an unpleasant or musty taste in the 
mouth is characteristic. 

Vasomotor disturbances such as edema of the eyelids or 
hyperemia of the conjunctiva may occur. Continuation of this 
condition is very prone to produce nasal polyps with all their 
symptoms of nasal occlusion, etc. 

Empyema or chronic suppurative inflammation is always 
due to bacterial infection. Changes in the mucous membrane 
are similar to those which take place in the larger sinuses. 
Round cell infiltration with proliferation of the epithelium 
occurs, this may be of such moment to entirely occlude the 
ostium of some of the cells. 

Chronic hyperplastic inflammation with suppuration. This 
condition is the result of constant drainage of a purulent secre- 
tion over a given area of nasal mucosa which sooner or later 
gives rise to polyposis. This would essentially give us all the 
symptoms which we have enumerated in the other classifica- 
tions; however, the complications arising from this condition 
are more numerous and of a more severe or dangerous char- 
acter. Due to the chronicity of the condition and consequen- 
tial softening of the tissues, an external rupture with fistula 
formation is the most frequently met with. The point of 
predilection for this fistula to occur is in the region of the 
ethmolacrimal suture. This same fistula formation is some- 
times met wnth in children and wrongly diagnosed. 

Perhaps the next most frequent complication is the rupture 
into the orbital or bulbar cavity. This is characterized by 
sudden outward dislocation of the bulb, swelling and infiltra- 
tion of the eyelids, intense pain in the eye, fever and general 
prostration. 

Inflammation of the lacrimal duct can and does occur either 
by direct extension of the infection or by venous return carry- 
ing infection from the cells to the lacrimal canal or sac. 

Intracranial complications with meningitis or ab-scess for- 
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mation can readily result from direct extension or through the 
ethmoid veins. The more common manner, hoivever, seems to 
be through the sheaths of the olfactory nerves, and thence 
through the cribriform plate direct to the meninges. Ccyer- 
nous sinus thrombosis with all its symptoms may result from 
direct infection of the ethmoidal veins which empty into the 
ophthalmic veins and thence into the cavernous sinus.^ 

Perhaps it would be apropos to tabulate the difference 
between the chronic hyperplastic type and the chronic purulent 
type. 


Chronic Hyperplastic Ethnwiditis 
Usually bilateral. 

Secretion clear and watery. 

Never crust formation. 

Headache most prominent symptom. 
Ophthalmic manifestations due to 
pressure of hypertrophic mucous 
membrane on vessels. 

Gastric disturbances absent. 
Neurasthenic symptoms predominate. 


Chronic Purulent Ethnwiditis 

Usually unilateral. 

Secretion purulent. 

Always crust formation. 

Headache light, seldom severe. 

Ophthalmic manifestations due to in- 
fection from purulent secretion and 
toxemia. 

Gastric disturbances frequent. 

Neurasthenic symptoms not marked 
if flow of secretion is free. 


The sphenoid Sinus.— This, the last of the accessory' 
sinuses of the nose. In anatomical relationship it is somewhat 
different from the other sinuses inasmuch as up until the third 
3'ear it is nasal in position, rather than sphenoidal, and it is 
after this period that the rudimentary sinus is surrounded by 
bone rather than the ostium enlarging into a sinus through 
resorption of the sphenoidal body, which takes place much 
later in life. 


The adult sphenoid sinus is a cavity directly in the bod' 
of the bone and occupies almost a central position in the skull 
varying in size according to its development. Should the re 
sorption and the pneumatization continue very large sinime 
wiUi walls of extreme thinness may result and we can readib 
understand tlie orbital and cranial complications the resuh o 
empyema, occurring from these cavities. ' ^ 

Of the six walls, the most important rhinologicallv is th. 
anterior. This so on account of having the nef- , . 
situated in the upper third of this wall ^and bv 
enter the star lor drainage and treaLS 
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Closely associated with the superior wall we have the right 
and left optic nerves and the optic chiasm. Above or slightly 
posterior, the coronary sinuses and the pituitary body which 
occupies the sella turcica. 

The external wall helps to form a portion of the middle 
cerebral fossa and is, therefore, in direct communication with 
the cavernous sinus and the internal carotid artery. Unfor- 
tunately as the sinus increases in size, this, the external wall, 
becomes thinner and thinner, sometimes disappearing entirely, 
leaving only the periosteum or a dehiscence in place. Numer- 
ous perforations or openings are formed for the passage of 
small venous capillaries which anastomose or empty directly 
into the cavernous sinus. Thus situated, as it is, the sphenoid 
sinus occupies a position which, when diseased, may and does 
give rise to a complexity of symptoms. 

The symptoms of this as in the other accessory sinuses are 
spoken of as subjective, objective and ocular. Under the 
subjective we have pain, inability to concentrate, forgetfulness, 
aversion to mental or physical work, cough, lassitude or mal- 
aise, anorexia, lack of interest, vertigo, etc. Under the objec- 
tive we put discharge, cacosmia, crust or pus on the pharyngeal 
wall with probably a more or less proptosis. The ocular symp- 
toms might be an enlargement of the blind spot, retrobulbar 
neuritis, scotoma, either scintillating, spot, hair, or the feather 
varieties. 

In speaking of the symptoms of sphenoidal infection, let us 
first consider those associated with our first division or the 
subjective. 

Pain . — This phenomenon may be divided into various forms 
of headache due to pressure, reflex or toxic manifestations. 

It mainly depends upon the pathological condition present 
within the sinus. Pressure, whether the result of congested 
and swollen membrane impinging on its fellow membrane, or 
through a tenacious, mucilaginous pus filling the cavity and 
occluding the ostium, is likely to give symptoms of a similar 
nature. 

The headache is mainly situated in the occipital region, 
radiating in fan-shape upward toward the vertex. Reflex pain 
of toxemia or other origin may e.xtend over the mastoid region, 
simulating in character and severity acute mastoiditis. This 
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pain accompanied frequently by considerable muscular sM':- 
ness in the neck muscles may extend downward toward frr 
clavicular region or even as far as the humerus-scapular-cla-.-;'- 
ular articulation. 

Pain back of the eye of a dull character giving a fcrlin" r,' 
pressure exerted from behind forward, which is not inrrcp’'--' 
by pressure made over the eyeball or lids is almost patho.w-,r''. 
monic of sphenoidal infection. 

Fe;-/ign._This is present either in a continuou^^ or intr* 
rupted nature and is manifested whether the patient i-~ in 
recumbent or upright position, and may be .0 nrl ', , 

and distressing in character as to cause a fall “ 

Meeplessjiess.—In spite of the senenl nnA ,• 
found toxemia present the majorify of suffte^? 
noidal infection are unable to sleep with any degree ofTom'S ^ 

Coiig/z.— This most persistent syrnotom 3 
always present; is spasmodic and of a tLoat^rl 
Malaise and forgetfulness with • 
centrate or take interest in one’s surroundings oT^ T 
are symptoms usually elicited. 

The objective symptoms are few anri • 1 
congested postethmoidal mucous membrant ^ of 

in the spheno-ethmoidal fissure ^vith possibira Tl!'" 
cermble in the olfactory fissure and on the nL ^'^^harge dis- 
we may see the discharge coming from or 

mher with „t without the phary„gos™pe Vi 
99.5 to 101“ F. is usual in this toS„ Oh IT™"' 
ton be present on the pharyngeal wall its o', »rc. 

rom that seen in the postnLal spaTe tfa H ''■^nges 

Ish nature. It becomes verv Tens or green 

results with the typical cacosmic odor™* and scab formation 

Ocular Symptoms . — Beside tEf> 

involvement and due to ^ similar to eiE,^ • 

fissure and that coverinv fh membrane in the 

and septum heiZZZZZ 

"°n ‘S dminished or lost entirely, "* P"® thus olfjJ; 


Vi‘L. rr- 
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A CONSIDERATION OF THE INDICATIONS FOR RE- 
MOVAL OF THE FAUCIAL AND PHARYNGEAL 
TONSILS 

In thinking of the indications for the removal of tonsillar 
tissue of the throat, it is essential that we take into considera- 
tion the phj'siologic importance of these structures as well as 
the menace to health from pathologic conditions. Many 
theories have been advanced as to their function, the majority 
of them being at present discarded. They undoubtedly belong 
to the hematopoietic organs. The germinating follicles which 
first appear in the tonsillar structure just before birth are an 
active source of lymphoid cells which pass from the tonsillar 
parenchyma out into the efferent lymphatics in the trabeculae. 
In the normal active tonsil these lymphatics can be seen at all 
times packed with lymphoid cells. The origin of the germi- 
nating follicle is somewhat in doubt. Probably the majority 
of anatomists believe that they are mesodermic but there is con- 
siderable evidence pointing to an epithelial origin. There is 
no doubt but that in the histogenesis of the tonsil invaginations 
of the epithelium, which later forms crypts, take place before 
the formation of the tonsillar parenchyma. 

The possibility of an endocrine function of the tonsil has 
never been substantiated nor do they furnish any secretion that 
can be regarded as protective against infections of the unner 
respiratory tract. 

It is. however, possible that a certain amount of general im 
mumty to bacterial invasion is brought about hv • 

ot the body ,0 absorbed toxic products etwL h 
in .be crypts. This bus „eyer'’bee„ d^; ta 
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possibility is great enough to make it an important con- 
sideration when the question of tonsil removal comes up. 

Iherefore, I believe that, at least in early childhood, the 
normal tonsil structures, while not essential to the maintenance 
ot lite have a certain amount of importance in the welfare of 
toe individual. This is further evidenced by the clinical fact 
a e early removal of faucial and pharyngeal tonsils is fre- 
quent y followed in the course of the next few years by what 
might be looked upon as a compensatory hypertrophy of other 
tonsillar tissue in the throat. 

, other side of the question we must recognize that 

toe tonsils are more liable to bacterial invasion than any other 
portion of the nose and throat. Further, the toxic products of 
acteria and sometimes the bacteria themselves may pass 
t •^oug the cryptal epithelium without local disease, and that 
on t e whole they are more apt to be a source of focal infection 
^ other part of the upper respiratory tract. 

_ \ hile there have probably been many more deaths follow- 

ing tonsil operations than have been reported and certainly 
many more alarming complications, the surgical risk of tonsil- 
ectorny is not sufficient to contraindicate the operation when 
^ u ^ pathologic condition to make their removal 

advisable. However, I am strongly of the opinion that pro- 
miscuous operating on normal tonsils as a prophylactic measure 
or for other reasons should be utterly condemned. 

\\ ith the understanding that there must be some reason for 
the justification of operative interference, let us consider some 
0 the clinical conditions which are indications for operation. 

Acute Upper Respiratory Infections. — Recent statistics 
s ow thatj after a lapse of a number of years, acute rhinitis, 
laryngitis, tracheitis and bronchitis, are actually more frequent 
in individuals who have had their tonsils removed than in those 
who have not been operated upon. However, there are certain 
cases in which the infection seems to start in the pharyngeal 
tonsil and another group in which hypertrophy of the pharyn- 
geal tonsil interferes with nasal drainage. In these cases the 
removal of the pharyngeal tonsil is of course indicated but I 
do not believe that the removal of the faucial tonsils is ever 
j’ustified as a prophylactic measure for the prevention of re- 
current infection of the respiratory tract. 
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Tonsillitis. — Recurrent attacks of tonsillitis or periton- 
sillar abscess present an absolute indication for tonsillectomy. 
Although the tonsil rapidly recovers from an acute infection Jt 
has been demonstrated by histologic examination that vhere 
the tonsil structure has been subjected to one or more attacks 
of acute infection there is very apt to be chronic pathologic 
changes in the tonsil structure and any attack of acute ton- 
sillitis may give rise to serious complications. 

Cervical Adenitis. — It is probable that in about 80 per 
cent of the cases of infections involving the deep lymphatic 
glands of the neck, the source of the infection is in the faucial 
or pharyngeal tonsils. Therefore, recurrent acute cervical 
adenopathy or the persistence of a chronic enlargement of the 
glands of ihe neck constitutes an important factor in the opera- 
tive indications. It must be remembered, however, that in- 
fections can take place through the lingual tonsil, the lymphoid 
follicles of the pharynx, and the teeth, but in the latter case the 
submaxillary lymph nodes are primarily involved. It is not 
uncommon to see acute cervical adenitis develop after thorough 
removal of the faucial and pharyngeal tonsils especially where 
a compensatory hypertrophy of the lymphoid tissue of the 
pharynx has followed the tonsil operation. 

In tuberculous cervical adenitis the faucial and pharyngeal 
tonsils are even more liable to be the course of infection and 


it is probable that in such cases the tonsils if examined will 
often show histologic evidences of tuberculosis. I might say 
here that primary tuberculosis of the tonsil can be demon- 
strated by histologic examination as occurring in almost 4 per 
cent of tonsils removed in the ordinary routine, but can seldom 
if ever be diagnosed clinically. ■ 

The removal of the tonsils in cases of tuberculosis is a 
much more serious proposition than when this disease does not 
exist. The operation is absolutely contraindicated if there iV 
an active pulmonary lesion. Under some circumstance! t 
might be permissible in the quiescent stage but shoulrl n! ^ 
be done under a general anesthetic. If them if no nnl 
lesion and except for the pathology in the cervical ? ^ 
the child is in good general condition one might 
in removing the tonsils, thus hoping to shut offf ft. 
lion to the lymph nodes. further infec- 
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It must be remembered, however, that the tonsillar struc- 
ture itself is very resistent to the progress of the tuberculous 
disease and that in many cases the tonsillar tubercle will be- 
come spontaneously healed. Personally, I prefer to treat the 
tonsils in these cases with the electric cautery, either removing 
a portion of them with the cautery snare or opening up the 
crypts rather extensively with the cautery knife. Coagulation 
may also be judiciously used. 

Hypertrophy. — Whether or not the term “hypertrophy” 
can be properly applied to the tonsillar tissue of the throat is a 
^ mooted question. It is certainly true that one individual may 
have tonsils that are much larger than another without this 
enlargement constituting a pathologic condition. Yet I have 
seen many children whose tonsils increased greatly in size fol- 
lowing a general infection such as the exanthemata of child- 
hood, particularly measles. When these enlarged tonsils are 
examined histologically they present an almost normal picture 
except that the germinating follicles are apt to be very large, 
which enlargement may be looked upon as a response to the 
call for an increased number of leukocytes, hence a pathologic 
condition. Further, it is to be remembered that in children 
wth large tonsils and adenoids who have had them removed 
early in childhood life there is apt to occur an increase in size 
of the lymphoid tissue of the posterior pharyngeal wall and 
lateral pharyngeal folds. This is essentially a true hyper- 
trophy. We must believe then that while true hypertrophy of 
the tonsil tissue may and does occur, all large tonsils cannot 
be considered pathologic. 

However, no matter what the cause of the enlarged size of 
the tonsils and adenoids, the clinical problem as to the treat- 
ment is essentially the same. Both faucial and pharyngeal 
tonsils may, because of their size, actually cause mechanical 
obstruction though this is more true of the pharyngeal tonsil 
than the faucial, and we frequently have to operate for this 
reason alone. Because the pharyngeal tonsil is more often a 
menace to health solely on account of its size than is the faucial 
tonsil, it is a perfectly justifiable operation to remove only the 
pharyngeal tonsil. This applies especially to young children, 
that is. under five years of age. In fact I frequently prefer 
doing the comparatively simple removal of the phar>-ngeal ton- 
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sil in young children though realizing that the faucial tonsils 
may have to be taken out later on. In following this procedure 
I believe there is less danger of a subsequent hypertrophy of 
the lymphoid tissue of the pharynx. Of course in patients who 
have been suffering from repeated attacks of tonsillitis or 
present some other positive indications for tonsillectomy we 
must remove the faucial tonsils as w’ell as tlie adenoid e\en 
under five years of age. 

Ear Complications. — Recurrent acute attacks of otitis 
media constitute an almost positive indication for operative 
removal of the pharyngeal tonsil, especially if there is any en- 
largement. Likewise, in cases of subacute otorrhea, whether 
a mastoid operation has been done or not, an investigation of 
the nasopharynx is called for and if any amount of adenoid 
tissue has been found it should be removed. I do not believe 
that the faucial tonsils are often responsible for acute ear in- 
fections except where there has been an acute infection of the 
tonsil itself. 

Conductive deafness, especially in children, demands a 
careful examination of the nasopharynx and also of the faucial 
tonsils. It is not uncommon for the pharyngeal tonsil, by its 
actual size, to produce more or less obstruction of the eusta- 
chian tube mouth. On the other hand, a small and unobstruc- 


tive pharyngeal tonsil probably has little etiologic significance 
unless it becomes repeatedly infected, which fact can only be 
determined by clinical observation. An enlarged embedded 
faucial tonsil may also interfere with the eustachian tube 
aeration probably both by dampening the action of the tensor 
palati muscle and by actual encroachment on the mouth of the 
tube by pushing the upper surface of the palate upward In 
considering all these factors it is easily understandable that anv 
ear infection constitutes an important element in the operative 
indications of tonsillectomy and adenoidectomy. 

At times a tonsillectomy is necessary in cases of diphtheria 
earners. Of course the operation should never be done as lon^ 
as the pat, ent shows any loaic synaploms but the organ smf 
may be carried around for months in the deoths nf f 
sillar cr\-pts, and the removal of the tonsils k ok ^ 
by immediate disappearance. folWed 

Focal Ii,teetlon._The relation of the tonsillar tissue to 
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systemic disease is not only of great interest to the laryngologist 
ut it has been recognized as an important clinical phenomena 
y practically every type of practitioner — the internist, the 
orthopedist, the ophthalmologist, and others of the ilk. The 
multitude^ of diseases that have been accredited to tonsillar 
infection is so great that there would scarcely be room in this 
article to enurnerate them. Further, it is probable that in 
many of these instances the guilt of the tonsil has supposedly 
^ een proved by the benefit following upon its removal. While 
m many of these cases the tonsils are responsible for the con- 
ition we must remember that there is such a thing as coinci- 
ence. I remember one child whose pediatrician vehemently 
urged tonsillectomy which operation was arranged for but had 
to be put off on account of an acute upper respiratory infec- 
tion. Six months later the parents brought the child back for 
operation which I refused to do because the child had entirely 
recovered from its previous complaint, put on 15 pounds in 
weight, and was as healthy a youngster as one would care to 
see. However, it is perfectly true that the tonsillar structures 
are the most vulnerable portion of the throat to bacterial in- 
vasion and constitute a most important etiologic factor in cases 
of focal infection. 

The^ possibility of systemic reactions from disease in the 
tonsils is pointedly portrayed in acute suppurative tonsillitis. 
There is no doubt of the responsibility of the tonsils in these 
cases. In subacute and chronic infections their responsibility 
is not so manifest and the determination of the guilt of the 
tonsils frequently requires considerable clinical judgment. 

At this point I want to state that in my opinion there is no 
criterion obtainable either from history or from clinical ex- 
amination that^will enable us to pass absolute judgment as to 
the responsibility of the tonsils in any given case of focal in- 
fection. Of course certain factors and phenomena may be 
present that more or less indicate tonsil responsibility. 

A careful history which should have for its object not only 
the number of attacks of tonsillitis, quinsy, or other local in- 
flammations but also the relation of tonsillitis to the beginning 
of the general sj^stemic condition, has more weight in a proper 
estimation of the tonsil responsibility than does any local ap- 
pearance of the tonsil itself. 
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Probably next in importance is the presence or absence of 
adenopatliy of the cervical lymph nodes. These may either be 
chronically enlarged and palpable at the time of examinaUon; 
or there may be a history of recurrent cervical adenitis. Either 
of these features are important in estimating the possibility of 
the absorption of toxic products through the tonsils, yet ^^e 
must remember that infections starting in the lymphatic 
tissue of tlie posterior pharyngeal wall and other neighboring 
areas may also give rise to the adenitis of these glands. 

Examination of the tonsils themselves of course gives sug- 
gestive data but by no means conclusive. On the whole, a large 
tonsil will probably cause more systemic reaction than a small 
one because there is a greater area for absorption, but the large, 
prominent, or pedunculated tonsil with open crypt mouths is 
less liable to retain septic foci than is an embedded tonsil with 
small orifices to the crypts. 

The presence of cryptal debris is usually looked upon by 
the clinician as of considerable significance but I feel that its 
importance is considerably overestimated. The accumulation 


of epithelial debris, the so-called “cheesy” plugs, in the crypts 
of the tonsil is not evidence of pathology. In a crypt with a 
small mouth the retention of desquamated epithelium is fre- 
quently found in a tonsil that appears otherwise perfectly 
normal histologically. If, however, this material becomes in- 


fected by a pathogenic organism, we find a large number of 
polynuclear cells passing through the epithelium liquefying 
the cholesteatomatous mass so that instead of squeezing a firm” 
cheesy substance from the tonsil by pressure, more or less 
liquid and perhaps foul-smelling material is obtained This 
may have the appearance of pure pus and theoretically in 
dicates inflammatory reaction of the tonsil parenchyma How 
ever, I have frequently seen individuals without the sliahtesi 
evtdence oflocai or general malady showing considerable liquW 
exudate. Given, however, a case of focal infection, the flXa 
of any considerable amount of pus in the crypts at leaX 
creases the possibility of tonsillar infection ^ ^ 

The presence of calculi in the c a 

Ton,ywayofthin«ngamr:7S:7^^^^^^ 
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the small enclosed abscesses, some of them as large as a pea, 
others appearing simply as small pinhead-sized whitish areas 
under the epithelium. It is reasonable to suppose that where one 
of these abscesses is recognized there may be more unrecogniz- 
able in the deeper structures of the tonsils. Toxic products are 
much more easily absorbed from these enclosed abscesses than 
from the open draining cr}^t, but again I have frequently 
seen them without systemic symptoms. However, the most 
striking results that I have had following a tonsillectomy for 
focal infection are in those cases in which such abscesses have 
been found during the operation, or on examination of the ton- 
sil after its removal. 

I differ from some of my confreres in the significance of 
the congestion of the anterior pillar of the fauces. I have never 
been able to prove to myself that it is of any significance what- 
soever, feeling that the variation in the color of the anterior 
pillar is due more to the size of the palatoglossal muscle than 
it is to any reflection of tonsillar congestion. 

H3qDerkeratosis of the tonsil is in itself an innocuous con- 
dition though the keratotic plugs may sometimes act as a cul- 
ture medium for pathogenic organisms. The majority of these 
patients, however, do not have systemic reactions and the con- 
dition should be considered solely on its local manifestations. 
As it usually involves not only the faucial but also the lingual 
tonsil and all of the lymphatic tissues of the pharynx, tonsil- 
lectomy does not by any means eradicate the condition, though 
I have obtained some very beautiful pathologic material by 
this method. 

From the amount of literature that has been written on the 
subject one w'ould naturally suppose that carefully taken cul- 
tures from the crypts of the tonsil would give us a good index 
to judge the guilt of the tonsil, and quite a number of inves- 
tigators have asserted that the quantity of organisms found in 
a given tonsil is equally important with the type. 

For a number of years I took careful cultures from the 
crxqDts of the tonsils of every private patient who came for an 
opinion as to the possibility of the tonsils being responsible for 
their focal infection, and fora while I thought that the presence 
of hemolytic streptococcus or Streptococcus viridans was a dis- 
tinct indication for operative removal of the tonsils. How- 
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ever, as time went on and I had opportunity to observe the 
results in these cases I concluded that the bacterial examination 
of the cryptal contents even when made by a very careful 
technic did not furnish any conclusive data. I still feel, how- 
ever, tliat in some cases this examination should be done, but 
worth while information can only be obtained by following out 
a careful technic. By ordinary swab cultures it is impossible 
to avoid surface contamination. 

I suggest the following method. After anesthetizing the 
surface of the tonsil, so that the tongue can be kept depressed 
while the culture is being made, the surface of the tonsil is 
sterilized with tincture of iodine and then a sterile platinum 
loop or similar small applicator is introduced deep into the 
crypt of the' tonsil. From this, one culture tube is inoculated 
and a second culture is then taken from the surface. If we 
find an organism growing from the material taken from the 
cr>'pt, while none grow from the surface culture, we have good 
reason to suppose that we are getting bacteria from the crypt 
itself. 


Statistics published in the last few years concerning the 
frequency of various general infections as occurring in persons 
who have had their tonsils and adenoids removed, as opposed 
to those who have not undergone operation, seem to indicate 
that certain types of infection are more liable to originate in 
the tonsils than are others and it might be well to give a brief 
synopsis of these statistical findings. 

Chorea— primary attacks apparently occur as frequently 
in operated children as in nonoperated children. 

Endocarditis— primary attacks are less frequent in oper- 
ated children than in nonoperated but the removal of the ton 
sils does not by any means prevent the primary occurrence of 
this disease or secondary exacerbations. 


Rheumatism-Subacute arthritis occurs less frequently in 
operated ca^s than in Ae nonoperated cases. In ch on^^ 
arthritic conditions statistics are not conclusive 
Infectious ear lesions are less in operated case. 
Respiratory infections— rhinitis, laryngitis -f 
bronchitis are more frequent in operated Lses 
who have not been operated on. 


General malaise due to mild toxemia is 


frequently caused 
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by tonsillar infection but statistics are not available as to the 
ratio of occurrence between operated and nonoperated cases 
e same applies to a number of other conditions such as 
pros a itis, toxic goiter, nephritis and other kidney conditions, 
various eye lesions of toxic origin, toxic labyrinthitis, and per- 
haps certain types of gastro-intestinal disorders. 

onsidering the subject of focal infection as a whole and 
tonsillar tissue to it, I believe our attitude 
should be somewhat as follows: If a patient is suffering from 
a hia a y that is incapacitating or severe enough to warrant a 
onsi operation for its relief, and if this malady in the opinion 
0 e mternist, or other physician, is focal infective in charac- 
other sources have been eliminated, the tonsils 
s ou e removed no matter what their history or appearance 
IS, except in those cases where one by inspection sees such 
sma normal bits of tonsillar tissue in the fauces that it is in- 
conceivable that they should be a source of infection. When 
onsi infection is possible but not probable, it is better to 
eradicate all other possible gateways, such as the teeth, perhaps 
e sinuses, the gallbladder, before proceeding with the ton- 
si ectomy. ^ We can never tell our patients that the operation 
is surely going to relieve them of the source of their infection, 
ut as a result of the study of the history and of our clinical 
examination, we can justly say that we think there is perhaps 
a 3 or 50 per cent possibility that the tonsils are responsible. 

In closing let me call your attention to the fact that ton- 
si ectomy is not, except in very rare instances, an emergency 
^ time should be chosen for the operation 
. ic will best safeguard the patient from accidents and com- 
plications. 

It should of course never be done during the presence of an 
acute infection of the upper respiratory tract and it is wisest 
to wait at least three weeks after the last symptoms of the in- 
ection have disappeared. The same thing holds true of acute 
infections of the tonsil itself except in those rare instances, and 
ave seen one such case, where the swelling of the tonsils is 
so great as to cause dyspnea and in this case the tonsils were 
not only removed but tracheotomy also had to be performed. 

The operation should never be done following closely after 
an\ of the infectious diseases of childhood and this is especially 
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true of measles. I have made it a rule not to operate on any 
case that has had measles for at least six months after the 
attack. 

In spite of some opinions to the contrary, tonsillectomy 
should not be done in patients with pulmonary tuberculosis. 

In potentially allergic patients the operation should be post- 
poned to a time of year when the air is practically pollen free. 
There is a distinct possibility for parenteral inoculations to 
take place through the tonsil wound and I have seen a number 
of children with hay fever whose symptoms started following 
a summer tonsil operation. 

In endocarditis the operation should be postponed in the 
large majority of cases until the acute symptoms have sub- 
sided though a mild valvular lesion I do not consider a con- 
traindication if the operation is necessary. 

Patients with pyelitis or albuminuria should be studied care- 
fully before tonsil operation is undertaken, though in some 
cases the operation may have to be done in the presence of 
albuminuria as nephritic lesions may be caused and kept active 
by septic foci in the tonsils. 

Finally, in selecting a time for the operation, the physical 
welfare of the patient is our first consideration and we should 
not permit ourselves to do the operation at an unfavorable 
time because of parental or social urgency. 
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THE CONSERVATIVE TREATMENT OF SEPTIC 
TONSILS 

Both the physician and the alert layman are today in- 
creasingly cognizant of the vast importance of the faucial 
tonsils in respect to public health. 

Education and compulsory medical examination of all chil- 
dren in the public schools, with particular bearing on the senses 
of sight and hearing, and inspection of the ears, noses and 
throats of the pupils, has done much to make the layman 
health conscious and more responsive to medical advice. 
Recognition has been granted as to the responsibility of septic 
tonsils in the causation of many disease conditions and com- 
plications. 

The diseased tonsil, even the hypertrophied but seemingly 
nondiseased one, carrying as it almost invariably does, viru- 
lent streptococci, must be seriously considered, and certainly 
when causing systemic symptoms, should be enucleated. The 
prevalence of tonsil infection is universal and infectious in the 
highest degree. Of more than 6,000,000 children attending 
the government schools in England, from 8 to 10 per cent had 
enlarged, diseased tonsils. 

The function of the tonsils is but little understood; many 
observers believe them of no value, some that they act as im- 
munizing agents. Adam compares the tonsils to a sponge 
which, so to speak, is wTung out when the muscles of degluti- 
tion contract, the material so wrung out passing into the in- 
testinal tract, and when the muscles relax, the sponge is ready 
to absorb further supplies of whatever toxic material may be 
in the mouth. 

Completions ot tonsil inteclion may occur anywhere in 
the body, but are most common in the ears, the paranasal 
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sinuses, and in such diseases as arthritis, neuritis, dermatitis, 
myocar ^ al and endocardial complications, cho]ec3'Stitis, ap- 
pendicitis, nephritis and encephalitis. Frequently their influ- 
ence is observed in peribronchitis, pneumonitis, lung abscesses, 
oophoritis, puerperal fever and many others. I\Iock has noted 
at t ose vdth chronic tonsil infections are more liable to in- 
fections of the hands and feet than those with normal tonsils 
or when tonsils have been removed. Hall states in regard to 
appendicitis, that in an observed series of more than three 
un red cases he had not seen an appendix removed, nor had 
^ ^^se where tonsils had been removed in 

childhood. 

. , generall}'' conceded that the severer tjpes of throat 
comparatively rare in tonsillectomized cases, 
an at diphtheria and scarlet fever, when occurring in these 
operated cases, are usually extremely mild. Zilkowsky re- 
ported over a thousand cases of scarlet fever in which* only 
^ent3'-three had been operated for removal of tonsils and 
t ese unsuccessfully. Rhoads and Dick even go so far as to 

contracts either scarlet fever or diph- 
t eria, e tonsils or faucial hunphoid tissues have not been 
removed. 


Recognition of the prevalence of tonsil infection and its 
role in the causation of general diseased conditions, exists in its 
present a \anced light toda\' onto after the constant antagon- 
ism o^ s -epticism has grudgingh- \delded to modem medical 
experience. As late as 1906. Ewart of “St. Georges” Hospital, 
London was regarded by his colleagues as a mentally un- 
balanced individual, because he advocated the removal of sep- 
Uc foci, such as defective teeth and infected tonsils. 

‘-massacre of the tonsils” of John 
- lacKcnzie. to the voice of e.xperience by Dan IMcKenzie. who 
says -I can remember the generation of children before aden- 
01 veri 'iiovn. I remember the discharging ears and the 
ea nes^. remember the diri\- noses and the thick excoriated 
upper ip,'., 1 remember the >eroinIoiis glands in the neck; I 
remtmiber the v.ieam vUipi.i f.'ee>; I remember the dacr>-o- 
c\stitis. veepmg pus; my companions I have seen dWna in 

'h''e.iv,- contracied in childhood after 
ton.'ilhti>. Then I nun .m.l l,vib at the younn men and 
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maidens of today, clean of health and stature, and I 
transformation of a race through the influence of a simple 
operation ” Furthermore, McKenzie doubts the value of 
statistics used to disprove this point, and asks whether the 
figures are reliable; whetlier in fact, m those cases where focal 
disease has developed after tonsillectomy, we have any statis- 
tics to prove that the tonsils were completely removed, or 
whether the adenoids were not alone removed in some cases, 
and whether a recurrence of this lymphoid tissue was excluded • 
by competent examination. 

E. J. G. Beardsley recently remarked, “For over thirty 
years I have been impressed with the harm done by allowing 
foci of infection to remain in the body. The greatest evil is that 
caused by infected tonsils. I have a great admiration for the 
progressive physicians of the nose and throat specialty, who 
have accomplished more for public health than any other 
group, possibly with the exception of those who have taught 
and advocated a safe water and milk supply. 

“The removal of infected tonsils and teeth in children ren- 
ders them much more safe against infective diseases and makes 
them a much better health risk. Much inferior surgical work, 
however, has been performed in this particular branch. Many 
men are attempting operations for which they have neither 
proper training nor skill. This should be corrected by proper 
sentiment within the profession.” 

If we accept the premise of acceptance by the body med- 
ical of the role of the infected or septic tonsil as a definite 
contributing factor in the causation of many disease condi- 
tions, what methods shall we adopt for the treatment or 
elimination of such foci? 

After rather scanty suggestions for local applications in 
the treatment of each of the many classifications of tonsil in- 
flammation or infection, the average textbook goes into lengthy 
many paged, descriptions in step by step detail, of many types 
of individual’s operative procedures, from finger dissections 
to enucleations in numerous varieties, from the simplest technic 
to the most_ complicated. The method of choice must ulti- 
mately he witli tlie individual surgeon 

In addition it matters little what technic or armamentarium 
IS used, provided the end-result is complete eradication “f 
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every vestige of infected tissue without mutilation. Complete 
removal seems to have few, if any, harmful effects. Gardner 
reports that it has been the custom in Abyssinia for time out 
of mind, following a pandemic of septic tonsillitis, to remove 
the tonsils of all children in infancy by means of fingernail 
dissection and the application of a horsehair loop, the latter 
tied around the semi-enucleated mass, and in a short time the 
pedicle is severed and the tonsil usually swallowed by the in- 
fant. He cites the Abyssinians as a stalwart race, noted for 
centuries for their strength and warlike characteristics. 

But even the most radical exponent of surgical removal of 
septic tonsils must admit that conservatism in many instances 
is mandatory, and that discretion must compel us to conduct 
the treatment of these cases with nonoperative procedures. 
Foolhardy indeed would we be to attempt surgical interven- 
tion in patients suffering from acute systemic disease such as 
pneumonia, typhoid, acute cardiorenal disease, tuberculosis, 
uncontrolled lues and the like. Hemophilia and various blood 
dyscrasias necessitate serious consideration before considering 
operation, as well as abnormalities of blood supply, particu- 
larly of the internal carotid artery. Hemangiomata too, 
though rare, usually contraindicate surgery; the premenstrual 
and menstrual period may be less seriously regarded. Acute 
inflammatory disease of the tonsil, from any cause, compels 
respect and caution. Chronic arthritis with joint changes 
should make us less hopeful of good results from surgery, but 
not necessarily discourage it. Cases suffering with sarcoma, 
Hodgkin’s disease, carcinoma and the like are seldom consid- 
ered safe for surgical procedures unless recognized early. 

Granting the necc.ssity for conservatism in the treatment 
of many patients with diseased tonsils, let me outline and dis- 
cuss the usual accepted methods of treatment in these cases. 
The first essential is attention to oral hygiene. .Since the ton- 
sils cannot be removed, every effort must be given to effect 
elimination of other sources of infection which tend to perpetu- 
ate the tonsil inflammation. Bad teeth, suppurativ'e ears and 
paranasal sinusitis must be actively treated when possible. It 
is surprising how much benefit is evidenced in tonsils when the 
effects of a course of dental hygiene procedures have time to 
manifest themselves. Gargles and sprays so universally used 
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by tlie patient are of some help, but are not nearly so efiective 
as lavage given by the physician with large quantities of solu- 
tion to penetrate thoroughly and empty the crjqits of the tonsil 
of their septic concretions. Better still is that ingenious suc- 
tion spray apparatus by which we are enabled to spray cleans- 
ing antiseptic solutions into the crypts, as suction keeps them 
open to facilitate tlieir emptying of their toxic contents. 

The effect of cold quartz light and ultraviolet seems to be 
beneficial in many instances, by reason of its causing a local- 
ized leukocytosis. 

Radium has been used to cause atrophy of the tonsil with, 
at times, disappearance of the disease for the time at least. 
It does not remove the tonsil itself. Operation is the only 
means of removing a tonsil completely. Radium does increase 
fibrous tissue, decreases lymphatic tissue, causes disappearance 
of the follicles and a decrease in lymphocytes. Its use has be- 
come less and less frequent excepting in the treatment of malig- 
nant growths and hemangiomata. 

Roentgen rays act upon the tonsil in the same manner as 
the gamma rays of radium. They differ in that they must be 
applied externally through the tissues of the neck before reach- 
ing the tonsils. Only a few years ago many enthusiastic pro- 
ponents of this technic, particularly among the family of 
roentgenologists, were about ready to predict the doom of 
tonsil surgery. 


At that time I was treating a patient for whom I advised 
tonsillectomy despite knowing him to be an intimate friend of 
a very^ prominent roentgenologist who was then advocating 
.r-ray therapy for infected tonsils, almost to the utter exclusion 
of surgical proceedings. As I had anticipated, the patient 
knowing about x-ray treatment, asked to consult his friend 
about Ins personal problem. I knew his physician friend was 
inherently honest, so I was not at all surprised when my pa- 
imnt returned to me to report that after examination his friend 


“Because of our friendship for many years, I shall not treat 
vou mth .r-rav. I suotTpcf that 

Surgically.” ' ° removed 

Xaturally, since then I have been InatL i 

cases other than those suspected of maUgnancy. ^ ''' 



1620 


J. Allan bertolet 


Lastly, it is necessary to mention the treatment of chroni- 
cally infected tonsils^ by electrosurgery. Electrosurgery, co- 
agu ation or desiccation is by no means intended to replace 
well-estabhshed surgical enucleation except in selected cases. 

n ortunately the method generally has fallen into disrepute by 
reason of incomplete results in the hands of men untrained in 
any type of tonsil surgery, who having purchased an expensive 
° apparatus, feel that they must make it pay for itself, 
e promiscuous, uncontrolled, and untrained use of this 
met od^ in the hands of many physicians has filled the clinics 
o ospitals with incompleted cases who, having spent all their 
available funds for an unsuccessful removal of their tonsils, 
rnust now ask for free treatment for relief or further opera- 
tive extirpation. 

Properly used by those trained in its use, it fills a welcome 
niche in our armamentarium. By painstaking care, frequent 
observation and follow-up, it is possible, I believe, to eliminate 
all tonsil tissue in many instances, but it should be used only 
in those cases in which removal by other surgical means is en- 
tirely contraindicated. 
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EARLY ATTENTION TO THE LARYNX IN TUBER- 
CULOUS PATIENTS 


Early recognition and early treatment of pulmonary tuber- 
culosis is one of the most important factors in the successful 
outcome of this disease. Indeed, the reduction of this malady 
has been brought about not only by early recognition of exist- 
ing disease, but also by prophylactic measures in those sus- 
ceptible to the disease and those exposed to it. 

Excepting in those sanatoria, or tuberculosis climes where 
examination of the nose and throat is a routine procedure in 
all cases of pulmonary tuberculosis, invasion of the larynx is 
usually well under way before it is recognized, and treatment is 
rarely begun until long after the onset of this complication. 

C. L. Minor, ^ a pulmonary specialist says: “The result of 
this failure to recognize that the larynx is an essential part of 
the respiratory system, which must be studied in every com- 
plete pulmonary examination, has been to delay disastrously 
the early diagnosis of this disease in very many cases, so that 
too often it is not found in those stages when it is most curable, 
but only discovered when pronounced symptoms, such as 
hoarseness, dysphagia, aphonia, etc., force it upon the doctor’s 
attention. 


“When these symptoms . . . appear it is so far advanced 
as to offer little prospect of successful treatment.” 

It is generally believed that tuberculosis of the larynx is e 
complication of the pulmonary disease and rarely if ever ' 
primary lesion, and that the mode of invasion is by implanta 
tion of the bacillus from the mucosal surface in most cases am 
to a less degree by means of the blood stream. Some writer 
stale that the tubercle bacillus may reach the submuco'= 
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through intact epithelium. What I believe is this, that prior 
to the lodging of the tubercle bacillus in the submucosa, there 
has been a denudation of some of the epithelium as a result of 
inflammation affording a foothold to the bacillus in the sub- 
mucosa and then regeneration of the epithelium over the im- 
planted organism, resulting in a histologic tubercle. 

If the larynx is properly cared for at this time, in addition 
to treatment of the pulmonary lesion, the tubercle may become 
healed. If however the larynx is under par, the tubercle may 
develop, caseation occur and ulceration result. This ulcera- 
tion becomes the prey of pyogenic invasion resulting in still 
further spread of the lesion; however, not all the ulcers in a 
tuberculous larynx are tuberculous. Many of them are pyo- 
genic ulcers. This has been demonstrated by microscopic 
examination of sections from ulcers of tuberculous larynges 
obtained at autopsies. 

Tuberculous lesions are not always confined to the sub- 
mucosa, but tend to spread inward to the deeper structures 
resulting in perichondritis and chondritis. When this occurs 
pseudo-edema results, especially when the epiglottis or the 
arytenoid cartilages are invaded. The epiglottis may become 
completely destroyed and the arytenoid cartilages may be 
sloughed out. 

Symptoms. — Unfortunately, the early lesions of the larynx 
are practically symptomless. Some of the cough in pulmonary 
tuberculosis may be due directly to the irritated larynx but 
rarely does this suggest itself to the physician. 

Voice changes are so gradual that the attending physician 
and even the patient is frequently unaware of the fact that he 
is hoarse until the lesion is well advanced. 

Too often slight intermittent hoarseness and sensations o 
dryness are attributed to a passing attack of simple laryngitis 
during the course of the pulmonary disease and ignored. 
Nothing is done until the hoarseness becomes constant or the 
patient complains of distress upon swallowing. The laryn- 
gologist is then expected to affect a cure or to relieve the dys- 
phagia. By this time it is dangerously late and the hope o 
cure or relief is remote. 

Symptoms of tuberculosis of the larynx occur compara- 
tively late in the disease. Even small lesions on the voca 
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cords themselves, especially near the vocal angle produce \oice 
alterations so slight that they remain undetected until the 
lesion has attained such size that approximation of the cords 
is interfered with. Lesions on the posterior wall also remain 
symptomless for a comparatively long time. Ventricular band 
lesions rarely produce symptoms other tlian a sense of irrita- 
tion. Epiglottic and arytenoid lesions notably pseudo-edema 
present the most urgent and painful symptoms, c. g., dysphagia 
(odynphagia). Usually these lesions occur after the intra- 
laryngeal lesions, but sometimes tliey may produce the first 
sjmiptoms in a larynx in which the lesion is far advanced. 

It is true that cure or at least arrest of laryngeal tuber- 
culosis has occurred in all stages of the disease, but usually 
as the disease of the larynx progresses the probability of cure 
diminishes. If a cure is affected in the late stages it is only 
at the expense of much hard work and skill on the part of 
the laryngologist and internist with the cooperation of tlie pa- 
tient himself that it is brought about. In the very early 
stages of the laryngeal disease the task is much easier and 
the results much more encouraging. 

As the laryngeal lesion progresses an increased tax is placed 
upon the nutrition and comfort of the patient. An otherwise 
hopeful lung lesion becomes less and less favorable. As the 
lung lesion progresses general resistance to the disease is de- 
creased and the laryngeal lesion becomes less manageable thus 
resulting in a vicious circle. 


The physician attending a pulmonary tuberculosis case 
should not be lulled into a sense of security because the pul- 
monary disease is steadily improving. The improving lung 
lesion is no indication that the larynx is free from disease or 
that existing laryngeal disease is improving. Many times have 
I had patients referred to me rvith the statement that the pul- 
monary disease was quiet, but that laryngeal symptoms ap- 
peared more or less suddenly. Examination usually revealed 
advanced laryngeal tuberculosis. The explanation is that al- 
though spnptoms had only recently appeared, disease of the 
larynx had been present for some time. This would have been 
discovered had the patient received proper early and periodk 
laryngeal eaam.„aUona from beginning of L p„L"na 
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Mortality statistics in the United States show that in the 
past quarter century pulmonary tuberculosis has moved back 
from third place to seventh place. Tuberculosis specialists 
state that pulmonary tuberculosis is decreasing steadily and 
this is due to a determined effort to conquer the disease in its 
earliest stages and to prevent its occurrence in those suscep- 
tible or exposed to it. The same methods in considering laryn- 
geal tuberculosis, I feel, would accomplish equally brilliant 
results. 

Most pulmonary tuberculosis cases are victims of upper 
respiratory infections. Indeed it is unusual to see a normal 
nose and tliroat in a tuberculosis patient. The seriousness of 
the pulmonary lesion seems to obscure the gravity of the upper 
respiratory infections in the minds of the average physician. 

All cases of pulmonary tuberculosis should be under the 
care of both the internist and the laryngologist from the very 
beginning of the pulmonary disease. If the patient’s nose and 
throat is in a healthy state these examinations could be made 
at monthly or longer intervals. If, however, there is existing 
upper respiratory infection, these should receive appropriate 
treatment until cleared up. 

Sinus infection should be cleared up. Necessary steps 
should be taken to insure proper ventilation and drainage of 
the nose. Diseased tonsils should be removed. All of this 
can be done if the pulmonary disease is latent or in the earliest 
stages; however, all decisions in regards to surgery should be 
made jointly by the internist and laryngologist and never by 
the laryngologist alone. 

In the more advanced stages of the pulmonary disease surg- 
ery may be contraindicated and the treatment confined to non- 
surgical methods. 

If proper attention be paid to the nontuberculous infections 
of the upper respiratory tract there is no doubt that many 
cases of active tuberculous laryngitis would be prevented. Un- 
necessary unproductive cough due to simple inflammation of 
the larymx and trachea can be relieved by local treatment, 
which is possible only in the hands of the laryngologist. 

Vocal rest, the most important treatment in tuberculous 
laryngitis, can be used to great advantage as a preventive 
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method in the laryngeal inflammations, which occur in the 
course of pulmonary tuberculosis. 

Education of the patient with regards to his larynx is of 
greatest value before laryngeal lesions appear. It is more dif- 
ficult after the patient develops unmistakable laryngeal symp- 
toms. 

Modern methods of dealing with pulmonary tuberculosis, 
which are highly successful, are greatly handicapped in the 
presence of laryngeal tuberculosis and frequently nullified in 
many cases. Cooperation of the laryngologist is of tremendous 
value to the internist if sought early enough. 

Summary. — The average case of laryngeal tuberculosis is 
first seen by the laryngologist at a dangerously late stage of 
the disease. 

The general practitioner should be educated to the point 
where he udll seek the assistance of the laryngologist imme- 
diately upon the diagnosis of pulmonary tuberculosis. 

The larynx of the tuberculous patient should be prepared 
to withstand the invasion of the tubercle bacillus by removing 
all causes of irritations of the larynx. 

Laryngeal symptoms are evidence of existing disease and 
frequently are absent until the disease is in an advanced stage. 

Periodic laryngeal examinations are indicated in all cases 
of tuberculosis at the very beginning of the pulmonary disease. 
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PREVENTION AND TREATMENT OF DEAFNESS 

Prevention. — ^In studjdng the subject “Prevention of Deaf- 
ness,” some thought must be given to the various causes of 
this handicap, and a conception must be had of the relative pro- 
portion of the different types of deafness. Prevention will 
conveniently be considered separately for each type. 

Congenital Deafness. — ^Statistics (so often accepted as 
accurate merely because they are called statistics) are most 
misleading when one considers the causes of deafness. Pick 
up the survey made for the Rockfeller Foundation by Dr. 
Richardson’s committee, or the annual reports of any of the 
schools, and you might believe that 50 per cent of the 16,500 
children in the 183 institutions for the deaf are congenitally 
deaf. But, stop awhile, to think of the indefinite or blank 
histories in many of these cases. There is no accurate record 
obtainable as to the possibility of birth injuries, a mother may 
even have forgotten whether instruments were used or not. 
The story is just as indefinite as to the child’s history between 
its birth-date and the coming of language, age two. We 
wonder if there were earaches and ear discharges, a spell of 
fever that might have meant a meningeal attack; fits, spasms 
or convulsions that might have been something more than 
erupting teeth. As one of the workers in the Richardson 
survey I rvas struck by the finding of a very high percentage 
oi residual hearing in cases called “bom-deaf » Thi. i,.„ 
unfortunately, teas overlooked in the report, but the fatt re^ 
mains that it is hard to fully reconcile the presence of cons d 

Ihe benefit oi it. if (or no otherjeason than to ke™\Sj,e ^ 
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that something can be done to use the residual hearing. Some 
deaf children can be profitably kept out of institutions and 
taught in day schools for the deaf, or in more normal home en- 
vironments (parents have something besides the hopeless atti- 
tude that they have had in the past when told that their child 
was born deaf). 

This discussion would seem far afield from the subject of 
prevention, yet the use of the residual hearing in these cases 
will forestall the complete attention deafness that comes where 
hearing is not reached. It will often prevent the development 
of the d^af voice, and it will speed up the acquirement of 
language, an essential feature of the problem. 

True, there is congenital deafness, plenty of it, too much 
of it. It is seen in inbred, isolated communities and sects. It 
is seen in the marriage of degenerated stock. It is seen in 
consanguinity and most often in the inheritance from mar- 
riage with a deafened person or in marriage between the deaf. 
As a prophylaxis, this could be controlled to a considerable 
extent. 

Inherited deafness does not always appear at birth. Many 
investigators recognize a factor of inheritance in otosclerosis, 
and yet this deafness rarely appears before adolescence. Num- 
erous cases seem to warn us that this disease is often “touched- 
off by a catarrhal attack in the ear. Perhaps there is some 
reason to believe this; perhaps the catarrh merely causes a 
more noticeable increment in a beginning slight deafness. In 
either event, we know that we do not want a catarrhal deafness 
superimposed upon and adding to any other type of deafness; 
and with prophylaxis we hope to accomplish most against 
head catarrhs. 

Meningitic Deafness. — It is the blackest disaster that 
strikes hearing. Deafness is nearly always sudden and com- 
plete. There is no residual hearing and even though language 
has been acquired (the child of three, four, or older) it may 
soon be lost and the deaf-’/oice develops. The best advice is to 
get the child under a competent teacher of the deaf as soon as 
possible. 

Syphilitic Deafness. — Syphilitic deafness, once thought 
to be common, on the contrary' is found to be rare. There is 
no higher incidence of positive Wassermanns in school for 
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the deaf, tlian among normal children. Ergo, congenital 
syphilitic deafness is rare. 

Witli adults, deafness is not a common accompaniment of 
the disease. The onset maj' be sudden or slow, often one ear 
is affected at a time. ^ The deafness may be partial or com- 
plete. Tinnitus and dizziness are usually present. The path- 
olo^ is leptomeningeal or central. All known treatments are 
indifferently successful, eitlier as to improving the hearing or 
as to arresting the deafness. 

“'8™ O' diag- 

nosed only with certainty by postmortem, cause and relief ut 
knotvn. mat more of an obstacle could be presented ex 
cept cancer? With otosclerosis, hoivever, the victim has time 

help.' 'vhile there is still residual hearing to 

2. Adjust psychologically and economically so as to avoid 
the «nam unhappiness that comes when these items arover- 

mal, the dLfness may sSf sStaLr 

the beginning, the deafness is not neceLaHlv^^^r^^"®'^®’ 

4. Any tendency to superimposed catarrL^'^ri^'^r'^’^ 
be conscientiously combated by the otoW^f 
the cooperation of the patient rpt. ? ^ ^ get 

otosclerosis. ^ seems to aggravate 

ttill“cl!sX?o^tomtwif'-^^ otologists 

hole in which to put otosclerosis,^to Srs P^geon- 

ideopathic” deafness of the nerve t^e ^ ^«ver 

ears gradual in onset, and as cerlainTn > both 

rise in ta.xes. In this class can sS h. 1 as the 

as comes as a result of chronic toxiV a ^ ^^^b deafness 

are seen in those who use tnn influences. Thesp pp 

proprietaries as contain the sal^if ^^“^gbtlessly such 
scnicals and possiblv the barbifi \ Quinine, certain 
arc concealed behind innocent ‘o' ““y of the ' 1 
used through every serviceable ' * “'‘"’“t they are 

™ •■o'Ped on r t- etf 

OSS prescrip- 
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tion by the doctor. Careful experimental work, such as that 
done by A. G. Pohlman, leaves no doubt as to their danger to 
hearing. (Aspirin is probably the worst offender.) 

Other chronic toxic influences on hearing are suggested in 
certain cases of focal infections, bad teeth, infected tonsils, 
chronic gallbladder catarrh, colitis and chronic constipation. 
Many “rheumatic” cases exhibit this type of deafness in low 
degree.^ 

Senile Deafness. — Ere life’s race is run, there is little 
wonder that some damage has not occurred to the most delicate 
of sense organs. Sclerosis alone should have appeared. Ca- 
tarrhs of the tract have come from time to time, and each has 
left its effect. The noise of this noisy world, should alone ac- 
count for some of this old-age deafness. Or, perhaps, the old 
man has just gotten tired of listening. Attention is a factor in 
many cases of senile deafness. 

Occupational Deafness. — Occupational deafness is a rec- 
ognized entity in certain trades; the prophylaxis is obvious. 

Physical Violence to the Ear. — Physical violence to the 
ear must not be overlooked as a cause of deafness (c. g., the 
child whose ears are boxed, and the sportsman whose com- 
panion shoots before he thinks). Here, irreparable damage 
may be done, not merely in rupturing a drum, but actually 
in dislocating the organ of Corti off the basement membrane 
(Lurie). 

Catarrhal Deafness. — By far the most important cause 
of all degrees of deafness, of deafness beginning at any age 
after birth, is catarrh of the upper respiratory tract. The fol- 
lowing categorical statements abbreviate the topic. 

Catarrhal deafness of 9 to 12 per cent is usually handi- 
capping. Such degree of deafness is often overlooked unless 
tested by audiometry. 

Deafness may insidiously develop from; (a) chronic nasal 
catarrh; (b) chronic sinus infection; (c) deflected septum with 
its sequelae: (d) postnasal drip; (e) adenoid overgrowth; (f) 
tubal catarrh: ( g) chronically^ retracted drums; (b) middle 

1 Tobacco is believed by some to affect hearing, but, if so, should there 
not be more deafness? Likewise, alcohol, a case in point was the deafened 
alcoholic whose hearina improved on his abstaining. However, he went back 
to his bad habits, because “the things he heard v.-ere so much worse than the 
things he drank.” 
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ear catarrh. Some of these conditions are primary, some sec- 
ondary. • 1 

(7) Infectious fevers, especially scarlet, diphtheria, and 

measles, may bring on catarrhal deafness, wHh or without the 
appearance of an acute ear. (;) The chronically discharging 
ear means the gradual progression of deafness from an incon- 
spicuous amount to a permanent handicap. Nutrition, general 
hygiene, and general good care contrast with their opposites in 
the incidence of persistent “colds” and catarrhs. 

Treatment. — The author feels that for the most part the 
subject of treatment has been covered while considering pre- 
vention in the foregoing pages (except for catarrhal deafness) . 
In many instances, the treatment is obvious or else the deaf- 
ness beyond treatment (congenital deafness, postmeningeal 
deafness). For otosclerosis, there is no known nor proved 
remedy.’- 

If relief of a situation is to be considered treatment in these 
incurable types of deafness, there must be stressed with the 
most serious insistence the value of lip-reading and of hearing 
aids. As long as usable hearing remains it must be kept in 
service. Psychological adjustment, too, is essential therap- 
eusis for the deaf. Never leave the deafened man without a 
little hope. This does not mean dishonesty, it merely means 
standing back of him, giving him the right sort of courage. 
sjTOpathy and interest. Without this, he will surely turn to 
despair or to the charlatan who will catch him by a promise 

The Treatment of Head Catarrh.— The 'treatment of 
head catarrh offers the best encouragement to do something for 
the catarrhally deaf patient. It should arrest his deafness. If 
nerve deafness is also present, it should remove an added threat 
to his hearing. In brief, the treatments for catarrh can be 
listed m a general way, their application falling in line as thn 
“punishment fits the crime.” ^ ® 

1. Stop the chronically discharging ear even if you have to 

do a simple mastoid But. first try all the classical methods 
then ionization. If tliese fail, operate. mecnoas, 

2. Correct chronic nasal catarrh chroniV 

drip, ndcnoids and tubal obstruction. RentemS geLral 

1 1 do. however, like to deceive myself into thi k' ° 

ond contdenlious use of the iodides tends' to arreut f Prolonged 

arrest the progress of otosclerosis. 
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hygiene, try vaccines and tampons if you will. Do not omit 
to wipe the tube mouths clean with gauze when doing an adenec- 
tomy. Get the postnasal turgescence do^vn, and restore nasal 
respiration with its aeration. Play with bouginage of the 
tubes if you believe in it (I do not), but use politzerization 
judiciously as an aid. Remove diseased tonsils on their onm 
culpability, but do not promise by so doing to improve hearing. 

3. Test the hearing, preferably by phonograph audiometer, 
at every session. Inexpensive audiometers, motor-driven, with 
an electric pick-up, are now available. Keep careful and full 
records. Try to keep the patient conscientious and try to sus- 
tain your own interest in an ultimate object. If costs deter the 
patient, budget your services on an annual basis, and let the 
patient come as often as he can come. Promise nothing but a 
conscientious, sustained, and intelligent effort on your part. 
Then, if the patient cooperates, you will get results.^ 

^ For the child without speech or language, where a determination of hear- 
ing is desired, the author recommends the conditioned reflex as the best and 
only way of testing for residual hearing. 
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THE DIAGNOSIS AND TREATMENT OF MUCOUS NASAL 
G?C PAiZ™ ^ OF THE ALLEr" 

Introduction.— Since we first offered, in 1933 convinrintr 
evidence of the primary role which allergy plays in the etf 
ology of mucous nasal polyps, this concept has gained reco^’ 
n.tion among both allergists and otolaryngologfsts It W 
liowever, as yet not found its way into textbnniV ^ 
pathology, nor has it been adeq^uatelv ^ 
medical teaching. For the most n^rt , general 

ject is found onty in special ouCi. ' 

allergy and otolaryngology V'^VV’' 

seemed desirable in this communicata to call tb 
Of general practitioners and internists to ^ attention 
recognition of the underlying sensitivit! ^ 

perpetuation of mucous nasal polyps md” S' 

practical points of procedure which^hese cases S“Sr“ “'■‘™ 
Space does not permit a ^ for. 

that aller©^ is a constant factor in the^So^^^'^f 
polyps: these details the reader w II finnt^ nasal 

mumcations.'. = In brief, the chief nlV oom- 

ndence of mucous nasal poljrps J these: The in- 

.hseases of the respiratorv tract 7 , ^ in allermV 
stales which continue throughouUhf''^'^ ^^°se allerL 

mal allergic rhinitis. The incidence ^nd peril ' 

extremely low in patients whose presem”'''' PolL is 
01 nona c^ d^cases, even tbou^SSSTt T ^ 

1633 entail a high 
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incidence of paranasal sinus infection, as in bronchiectasis or 
ung abscess. This is sharply at variance with the older con- 
cep at in ection is in some way the underlying cause of such 
po yp ormation. A critical study of the occasional patients 
I ^ mucous nasal polyps and without an obvious major com- 
piamt of an allergic disease nevertheless shows that these in- 
dividuals are commonly of an allergic heredity, that they them- 
se ves o ten have other manifestations of allergy and, what is 
mos important, they are sensitive usually to inhaled substances 
in t eir environment and that the avoidance of these sub- 
stances can prevent the recurrence of polyp formation. Par- 
icu ar y convincing is the fact that avoidance of, or desensiti- 
zation vyith allergens yields clinical results far superior to the 

0 routine of surgical removal alone, with its distressingly fre- 
quent recurrences of the polyps. 

The practical problems which face the physician in these 
cases me ude. (1) the finding of the nasal polyps, with an e.x- 
act determination of their site, size and extent; (2) the es- 
precise nature of the polyps, that is, whether 
ey e true mucous polyps or another form of polypoid tumor; 
t ; a complete diagnosis covering all abnormalities in the nose 
and sin^uses; (4) a complete survey from the allergic standpoint 
as 0 e possible etiologic sensitizing substances; (S) a choice 
° proc^ures in the light of the above findings. 

ine Olinical Examination of the Nose. — It may not be 
un u y presumptions to call the attention of the general prac- 

1 loner to some of the general principles of nasal examination 

pitfalls, which may beset the path of the not 
examiner. While it is true that direct inspection 
roug a nasal speculum will discover most polyps, it must 
e remembered that small polyps in the deeper recesses of the 
nose VI escape detection unless the nose is examined with a 
nasopharyngoscope. This necessitates a careful and prolonged 
application of any of the accepted shrinking agents on tam- 
pons or app icators in^ order that a maximum field of vision is 
pro\i e . Examination with a nasopharyngoscope must, 
ere ore, e a routine procedure. The presence of polyps 
should alwa\'s be suspected when the nasal mucosa shows ex- 
treme pallor and extensive edema. The e.xaminer, however, 
must be on his guard not to mistake a pallid edematous middle 
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turbinate for a mucous polyp, an error that is very easy to 
commit. 

While recognition of a well-developed pedunculated polyp 
is simple, detection of the earlier polypoid alterations is at times 
difficult. Moreover, cocaine, adrenalin and similar shrinking 
agents frequently so alter the turbinal mucosa that the resulting 
pallor and nodulation may simulate the appearance of early 
pol}q)oid change. This may necessitate reexamination after 
the effect of the shrinking agent has partly or largely worn off. 

We have been impressed by the frequence with which 
mucous polyps occur within the paranasal sinuses.^ While 30 
per cent of asthmatics are found to have polyps on intranasal 
inspection, it is probably true that an even higher percentage 
would be found to have polyps in the sinuses if their interior 
could be inspected. Thus of 50 asthmatic patients that were 
subjected to the Caldwell-Luc operation, 34 showed polyps on 
intranasal inspection; all 34 were found to have antral polyps 
as well, and an additional 10 had antral polyps in the absence 


of intranasal polyps. The finding of intranasal polyps or even 
extreme pallor and edema of the nasal mucosa, with or without 
early polypoid change, should lead the examiner to suspect the 
possibility of polyps in the sinuses. .r-Ray examination of the 
sinuses should therefore routinely be carried out in addition to 
the clinical examination in all these cases. It is to be remem- 


bered that the transillumination of the frontal and maxillary 
sinuses may show fairly good light transmission eveii though 
the sinuses be the site of extensive polypoid change. 

Exact notation should be 'made of the sites from which the 
poKq^s spring, particularly in relation to the sinus ostia This 
further directs suspicion to the sinuses in question. It has been 
our experience that intranasal polyps tend to spring from the 
junction of the respiratory and olfactory, mucosa While the 
olfactory membrane is largely limited to a small’ area on the' 
septum end u corresponding area on the superior turbinate 
dnseclton of re* preparations demonstrates the presen“oi 
oKaclory fibri s ,n the tissue of the middle turbinates tL ‘ 
are also small islands of olfactory mucosa at ^ 
from the principal olfactory area. distance 

The cer,i'dia'S^!rf:m»„?X'’™ bfSTon^^’if" 



1636 


RICHARD A. KERN, HARRY P. SCHENCK 

histological examination. The microscopic examination of the 
tissue removed should therefore be a routine procedure. While 
1 that the great majority of polypoid lesions encountered 

^ ^ose are true mucous polyps, there are other types of 
po ypoid change which can at times closely simulate mucous 
po yps but which have an entirely different etiology. Neuro- 
genic tumors grossly are very similar to mucous polyps. More- 
over, since they arise from the filaments of the olfactory nerve, 
t ey occur in practically the same localities as do mucous 
po yps. Yet they are a form of malignant growth and as such 
require suitable treatment. 

.- would seem appropriate at this point to give a brief clas- 
si cation of the types of polyps which may occur in the nose. 

. Mucous polyps (myxoid fibromas) may be simple or 
mu tip e. They are usually but not exclusively pedunculated. 

ey are smooth, pale, translucent, often glassy in appear- 
ance. Their color varies from a translucent white or gray to 
rig It yellow or reddish yellow and, if they have been long 
^ jected to dust or irritants, may show marked discoloration, 
itiey are characteristically soft and jelly-like and unless pal- 
pated may be mistaken for mucus. When punctured, their 
serum content readily escapes, leaving an insignificant tag. 

1 licroscopically, they show hypertrophy and edema of the 
issue rom which the polyp has arisen, but although arising 
rom mucous membrane, show no mucous glands or only their 
scanty remains. The epithelium varies from a thin layer of 
CO umnar cells^ to a thick, many-celled layer of stratified col- 
umnar epithelium. The older the polyps, the less likely are 
t ere to be ciliated cells. The bulk of the polyp consists of an 
e ematous tunica propria with loosely disposed areolar fibers 
enmeshing a considerable quantity of albuminous fluid, at times 
suggesting cyst formation. The cellular constituents are rela- 
ti\e y inconspicuous and include migratory lymphocytes, round 
ce s, plasma cells, mononuclear cells and eosinophiles. The 
presence of eosinophiles depends primarily, as we have shown." 
upon the time which has elapsed since there has been pro- 
nounced exposure to a sensitizing substance. Thus we have 
found eosinophiles present in large numbers in a polyp re- 
moved from a patient during the hay fever season, whereas 
pol\p> removed from the same patient only a short time after 
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the pollen season was over showed practically no eosinophiles. 
This is an important point, since it has been claimed by some, 
that the absence of eosinophiles in a mucous poljT5 is evidence 
against the presence of allergy in that patient. 

2. Mixed polypoid hyperplasia, as Kaufmann^ points out, 
is in structure essentially similar to the mucosa but is more 
markedly cellular. Its appearance is red or grayish-red. His- 
tologically, it may show glandular hyperplasia with dense vas- 
cular formations as described by Hopmann,'* or there may be 
angiomatous, highly vascular lesions of obvious characteristics. 
This group is comparatively rare. 

3. Papillary hypertrophy or mulberry polyp is differentiated 
primarily by its papillary form. Appearing in the posterior 
end of the inferior turbinate, the mass consists of hyperplasia 
of the turbinal mucosa in which cystic degeneration of the 
glands and dilatation of the vessels have occurred. Its papil- 
lary structure, its usually red color and its firm consistency 
readily differentiate the mulberry from the mucous polyp. 
These are also comparatively rare. 

4. Malignant jornis, all of them comparatively rare, include 
carcinomatous, sarcomatous and neurogenic polyps. The im- 
portance of early and accurate histological diagnosis in this 
group is obvious. 


Investigation of the Allergic Factor.— The diagnosis of 
mucous polyps having been established, it now becomes neces- 
sary to study the patient from the standpoint of allergy. This 
entails first of all a thorough-going history from the standpoint 
of sensitivity. The patient is questioned in regard to other 
manifestations of hypersensitiveness, notably asthma hay 
fever, allergic rhinitis with excessive sneezing or with profuse 
watery nasal discharge or with recurrent blockage of the nose 
by mucosal swelling; eczema, urticaria, recognized idiosyn- 
crasy to specific foods or drugs, and migraine The 
hi..tory should also be carefully investigaL from tt sM 
pomt ot 11, Ke al erg.c phenomana. In almost every ins “ct 
■1.C ,v.,l get affirmative answers ,0 somJofC 


. .nann.ions, spedSc conUc, snbstances, such ’as^mS’, S 
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It is particularly desir- 
e a e be tested with dusts to which he is exposed in his 
ome or is occupation. In our experience by far the greatest 
° patients with mucous polyps are found sensitive to 
a e su stances, particularly house dust and such animal 
epi erma substances and specific dusts to which they are 
erenni y and intimately exposed. It must be stressed, how- 
1 the range of substances tested must be large and 
a me usive, since it is the rule that patients are found sensi- 
ive o a number of substances rather than to only one or two. 

enera ^ xamination. — it would appear uncalled for to 
emp asize to internists the need for considering the patient as 
aw 0 e and not merely as a case of nasal polyps. Nevertheless, 
ere are several points in this connection which experience has 
^ 1 worthy of stress. Just as it is true that the allergic 

m ivi ua IS usually sensitive to numerous substances, so does 
e usua^ y present more than one clinical manifestation of such 
sensi *vity. This may be fairly obvious in case of other respir- 
a Oty allergic conditions, such as an allergic bronchitis or 
as or may be found only on more careful study when 
such allergic symptoms occur in the digestive tract, the urinary 
rac or elsewhere. The allergic patient is of course subject to 
e same 1 Is as his nonallergic brother and the recognition and 
reatment of these must therefore be a part of the clinician’s 
proce ure. Rather more frequent in the allergic than in 
others, in our experience, has been the finding of gastric an- 
aci 1 y. he exact relationship of gastric anacidity to allergy 
IS un ' own. It is our feeling, however, that gastric anacidity 
may p ay a part in the development of sensitization by way of 
^ tract in allergies who happen to have gastric 

anaci ity. The recognition of the anacidity is important, 
since its treatment is efficacious in the management of these 
patients. 

It must also be remembered that the patient with nasal 
poh-ps maj^ present himself primarily to the internist, not be- 
cause of pol3ps. but because of another allergic disease. The 
patient ma\' consider his nasal difficulties of minor importance 
and ma}*^ be quite ignorant of the presence of polj'ps. This is 
particularly true in the patient whose nasal sj^ptoms began 
in childhood, and to which the patient has become so accus- 
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tomed that he does not realize that his nasal condition is ab- 
normal. Thus, for example, it is routine procedure in our 
allergy clinic to examine the nose and sinuses of all patients, 
whether they have primarily nasal or other complaints. Not 
infrequently we have discovered nasal polyps and other evi- 
dences of nasal allergy in patients sent to us primarily because 
of an allergic eczema. Careful nasal examination as above out- 
lined should therefore be a routine procedure in all allergic in- 
dividuals. 

It is also worth emphasizing at this point that patients witli 
nasal polyps far more frequently first present themselves to 
the general practitioner than to the rhinologist. The clinician 
should therefore be prepared to make an adequate examination 
of the nose and sinuses. 

Treatment. — ^To understand the principles of treatment of 
mucous polyps, one must keep in mind the main points in the 
natural history of these lesions; 

1. Mucous polyps are the result of long-continued allergic 
edema in tissues in which such edema, because of anatomic 
peculiarities, can gradually produce the polypoid tumor. 

2. If the cause, that is, the substance or substances to which 
the patient is sensitive, is removed sufficiently early from the 
patient’s environment, the lesions in the mucosa are reversible 
and early polypoid change or even moderate-sized polyps may 
regress and disappear. 


3. If the poljq>s are large and have been long present, the 
pathologic change is no longer reversible and the lesions will 
persist even though the cause be removed. 

4. If mucous polyps are operatively removed, but nothing 
is done about the underlying sensitivity, then the continued 
action of the allergens or sensitizing substances will inevitably 
lead to tire formation of new polyps. 

In the light of these facts the following general rules of 
treatment procedure are obviously warranted: 

If as IS usually the case, the polyps are large and offer con- 
siderable obstruction to breathing and the natural drainage of 
Ihc sinuses, llien their removal is imperative. The first im 
portant point in tliis connecUon is the selection of the time at 
ivhich the poK-pectomy is to be done, men an operation h 
performed on the upper respiratoiji tract of an allergic in 


IS 



1640 


RICHARD A. KERN, HARRY P. SCHENCK 

dividual during a pollen season, we have pointed out that there 
IS a definite danger that the allergic patient may become sen- 
sitive to the pollens prevalent at the time of his operation. If 
at all possible, therefore, polyps should be removed before ac- 
tive pollination begins (in Philadelphia, for example, about the 
middle of April), or after active pollination has ended in the 
fall (in this region about the first of October) . The next point 
to emphasize is that the polypectomy must be thorough-going 
and^ complete. This may necessitate a 2 -stage operation with 
an intervening submucous resection, removal of large septal 
spurs or possibly a partial turbinectomy, in order to gain a 
satisfactory approach to the deeper recesses of the nasal 
chambers. Particular care should be paid to the ethmoidal 
regions. It is a common mistake to remove a few larger polyps, 
and to leave behind clusters of small polypoid masses that 
effectively block ethmoidal drainage. 

This leads up to the next important point: the adequate 
management of sinuses, notably antra and ethmoids, which are 
so commonly involved in these patients. It is futile to remove 
nasal polyps and to leave untouched antra and ethmoidal 
sinuses filled with polyps and only too often secondarily in- 
ected. In correcting the sinus involvements it cannot be too 
rnuch emphasized that in the long run thorough-going “radical” 
sinus surgery is at the same time the most effective and the 
most conservative treatment. It is, therefore, usually indicated 
that the rhinologist perform radical ethmoid exenteration and, 
in the case of the antra, the Caldwell-Luc operation. 

^ If the patient presents only early polypoid change, opera- 
tion may prove unnecessary. But whether an operation is per- 
formed^ or not, careful and thorough attention to the allergic 
factor is always and constantly in order. This entails, first of 
all, complete avoidance, whenever possible, of the substance.' 
to which the patient is sensitive. Thus if the patient is sensi- 
tive to feathers, there should be no bedding or upholstery con- 
taining feathers in his home. Yet only too often the feather- 
sensitive patient changes only his own pillows while his marital 
consort in the same room, or even the same bed, continues to 
use a feather pillow. If the patient is sensitive to orris root, 
no one in the household should use cosmetics containing orrh 
root. One of our patients obtained relief only after he supplied 
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the secretarial force in his office with nonallergic cosmetics. 
The diet should be strictly limited to those foods which give 
negative skin reactions. The patient’s bedroom floor shou d 
be bare and the room should be devoid of upholstery or un- 
necessary hangings. There should be no pets in the patient s 
household. The first axiom of the treatment of allergy is that 
the avoidance of allergens gives the best clinical result. 

If complete avoidance of allergens is impossible, then ac- 
tive attempts must be made to lessen the patient s sensitivity' 
by appropriate injection treatment. Thus if he is pollen- 
sensitive he should be thoroughly treated perennially or pre- 
seasonally and coseasonally each year with the appropriate 
pollen extract. The commonest unavoidable allergen in our 
experience with polyp cases is house dust. In the case of house 
dust sensitivity, complete avoidance is rarely possible. It is 
therefore usually necessary to treat these patients with an ex- 
tract prepared preferably from their own house dust. Similarly 
it may be necessary to treat patients-with extracts of orris root, 
feathers, animal epidermal substances and the like when com- 
plete avoidance of these substances is for one reason or another 
impossible. This has rather frequently been the case when an 
individual is sensitive to substances to which he is exposed in 
the course of his occupation. Not infrequently in such cases, 
the search for the offending substance, when limited to his 
house environment, proves fruitless until the dusts of his occu- 
pational environment are studied. Since under these circum- 
stances it frequently is not feasible for the patient to change 
his occupation, attempts must be made to treat him with ex- 
tracts prepared from the dusts to which he is exposed at his 
work. 


In all patients, particularly those who have been subjected 
to nasal surgery, there must be a careful follow-up with re- 
examination of the nose at regular intervals. This includes 
first of all, careful postoperative treatment. Only too ofteii 
good nasal_ surgery' is nullified by inadequate postoperative 
care, permitting the formation of dense adhesions and svn- 
ecliiae. In the second place, it will lead to the detection, first 
of old polyps that may have been overlooked at the first opera- 
tion and. later will discover the possible formation of new 
polyps. The latter case is evidence that either known allergens 
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adequately avoided, or that desensitization 
eatment has not been adequately carried out, or that further 
c ive a ergens remain undiscovered. In the latter instance, 
e case s ou d be thoroughly reviewed and every effort made 
to discover the unknown causes. 

Appropriate treatment should, of course, be directed against 
° normality which the patient may possess. If his 
s omac oes not produce sufficient hydrochloric acid, then 
y roc one acid should be administered regularly with his 
mea s. mistake which the allergist not infrequently commits 
IS 0 restrict the patient’s diet sharply on the basis of skin test 
n mgs and so to inflict upon the patient a diet which may in 
various ways be inadequate. Care should therefore be taken 
to see that, within its limitations, the diet is nevertheless 
properly glanced and adequate as to mineral and vitamin 
° achieve this, it may be necessary to supplement 
e . let y the administration of the proper minerals, notably 
calcium, and vitamins. 

Since secondary infection is often present in the sinuses of 
ese patients, and since they are not infrequently more vul- 
nerable to respiratory tract infections than the normal, an im- 
por ant part of the treatment of such patients is commonly the 
a ministration of a suitable vaccine. At times this may well 
e an autogenous vaccine, frequently, however, a stock vaccine 
^oves e p ul. In the administration of such vaccine treatment 
tliese points are worthy of emphasis; Dosage should begin at 
a ower evel than is usually the case in vaccine therapy. Thus 
me initml dose should preferably not exceed 10 million organ- 
isms. The increase of the dosage should be gradual, avoiding 
as muc as possible either severe local or any general reaction. 

e interval between doses should be at least four days and 
pre era y a week. When higher doses are reached, the inter- 
\ a s ou eeven further prolonged. The vaccine administra- 
tion should be continued over many months. 

The whole situation may be summed up 'in these words: 
Complete and accurate diagnosis of the anatomical lesions in 
im^e and sinuses, recognition of all the substances to which 
t e patient is sensitive; thorough correction of the anatomical 
defects by proper surgical procedure; thorough handling of the 
allergic factors involved: systematic recheck of all factors to 
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guard against relapse; the treatment of the whole patient, not 
merely of his nose. 
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SYSTEMIC DISEASES CAUSING INFLAMMATION IN 
THE EAR, NOSE AND THROAT AND THE LOCAL 
MANAGEMENT OF THESE CONDITIONS 


The purpose of this clinic is to present as clearly as pos- 
sible the acute and chronic inflammatory reactions noted in the 
upper respiratory tract as complications of a selected group of 
general systemic diseases and suggest their most logical treat- 
ment. The clinical treatment of this assignment would at first 
appear to be a simple matter, but on further analysis the scope 
of the subject is great and there is such variation in type, 
stages and acuity of systemic background as well as in the 
topical picture, that it almost becomes a textbook effort to cover 
the field adequately. For example, some 25 major diseases are 
definitely causal in affections of the ear. As some pathologic 
irregularity in the upper respiratory tract might be found in 
every substantial hematologic variation, its ramifications could 
scarcely be computed. If the statement be true that a careful 
blood culture taken each hour of the twenty-four would, at one 
or another period, find organisms even in a normal healthy in- 
dividual, blood stream reaction in the ear, nose and throat is 
unavoidable and the systemic etiology is a definite one. 


Resisting the temptation to digress into pattern of text- 
book dissertation, the aim of this clinic should be simply to 
cull from impressions of experience the most likely types of 
upper respiratory infection, complicating certain systemic dis 
cn.es, make sure ut sufficient repetition for an adequate guar! 

an ee of .deutny, and then post a few valuable signboards thlt 
those who run mav read. 


sd.:rtba:’2o oT^s^tTcinrof ct: 

have predou, inant upper respirator,, sjmrptoms "anTjn T" 
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equipment he is prepared to meet this situation. These 
troubles do not all originate here, and the blending of systemic 
and local is etiologically confusing. 

This earnest man, alone with his patient, simply wants to 
know what local manifestations this particular systemic disease 
is likely to present, or conversely to what systemic background 
do the certain local disturbances in the ear, nose and throat 
point. As an acute inflammation, unchecked, should tend to 
become chronic, the chronicity in itself would not seem to 
thwart its value in diagnosis. In fact, inflammatory maturity 
in certain conditions, for example syphilis, tuberculosis and 
malignant disease of the larynx, strengthen confirmation in 
diagnosis, so the stage and acuity latitude would aid the scope 
of this study. 

It remains then to select a few representative diseases, study 
their local symptoms and prescribe an adequate treatment. 
Perhaps pneumonia, typhoid fever, syphilis, tuberculosis, scar- 
let and rheumatic fever form a sufficiently formidable sextette 
of representative diseases for initial attack. These are selected 
because their own diagnosis is distinctive, etiology, symptoms 
and stages fairly definite, and routes for extension of compli- 
cation fairly clear. Their order in placement is based more on 
popularity, than either alphabet or severity. 

A second group is presented for study as far as time per- 
mits, a sextette rather of systemic conditions than distinct en- 
tities. Perhaps these conditions might be considered as bearing 
somewhat the same relation to diseases of independent title as 
the technician in the department bears to his professor. May 
we name these: (1) allergy, (2) agranulocytosis, (3) influ- 
enza, (4) diabetes, (5) diphtheria, (6) streptococcic infection. 
In the main, their study is a more generalized one and their 
own diagnosis less simple. 

In this study, matters of mere statistics will as far as pos- 
sible be minimized, and upper respiratory manifestations will 
often be found quite identical in different diseases. 

Pneumonia. — The most adequate pneumonia studies have 
been made in hospital wards, and the incidence of aural and 
sinus complications in pneumonia have been particularly well 
covered and published in pediatric studies. In resistant cases 
of pneumonia, one should perhaps first study the oropharyn.’: 
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Nvith its postnasal disdiarge, the spheno-ethmoid areas in the 
nose and the middle ear. The spheno-ethmoid area may be 
studied even in fairly young diildren with a small nasopharyn- 
goscope or antrascope and early tympanic examination is in- 
dicated in pneumonia because its advent is so insidious and 
often quite painless. Published statistics in the younger group 
of cases have indicated about 30 per cent of aural complica- 
tions in pneumonia, with a rate doubly high in infants under 
two years. Sinusitis appears from research studies to be 
alwaj^s present in some degree in pneumonia. Under the same 
category may we emphasize the fact that the middle ear, by 
proper definition, includes the eustachian tube, tympanic cavity 
and mastoid. When the tympanum is suppuratively involved, 
the adjacent mastoid (antrum) area is also infected and while 
one author credits only about 16 per cent with mastoiditis in 
116 cases of clinical otitis media in pneumonia, we must realize 
that many initial mastoid infections and especially those in 
pneumonia subside spontaneously, and we suspect that in 
definite suppurative otitis media there will probably be 100 
per cent involvement of the mastoid antrum'. Postmortem post- 
tympanic and mastoid culture studies have also borne this out. 

It has been conclusively demonstrated by good authority 
that the treatment in acute sinusitis should be nonsurgical and 
the pneumonia complication not only fails to present an ex- 
ception but its development of systemic immunity adds em- 
phasis to nonintervention. In the suppurative stages drainage 
is of paramount importance. This may be obtained through 
judicious use of the various shrinking agents of the cocaine 
( 2 to 10 per cent) and ephedrine (% to 3 per cent) type and 
the use of nontraumatic suction by the combination glass bulbs 
or the small-cahbred soft rubber catheter and suction apoara 
tus. The possibilities of retarding or destroying normal aTar 
activity should be considered. ^ ^ ciliary 

In otitis media of pneumonia, so often of iLo 
called -'catarrhal” type, prone to spont neons absornr““- 
often automatically relieved by the relief ("m 
in the disease itself, one shou d p oce d"owl ' 
middle ear. Ko, «;ery red ear dr^m^frertfaioT? 
mistake a myringitis or a collection of serm,= n a r 
middle car. During exanrinalion, the darit/oab'; 1” s 7 ^ 
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ossicles in the tympanic membrane should be helpful in diag- 
nosis. In a fully developed bulging tympanic membrane these 
ossicular lines disappear. If the short process and handle of 
malleus are still seen, it is presumptive evidence that there is 
little intratympanic pressure present. As the more dangerous 
of pneumonic infections seem to show least tendency to spon- 
taneous discharge and drainage, it is perhaps wise when in 
doubt to incise — the first incision should be an adequate one, 
with a generous circling in posterosuperior and postero- 
inferior quadrants. No subsequent incision will be equally 
effective. , In some cases discharge may be slight but at least 
you have contributed toward thwarting deeper mastoid infec- 



Fig. 170. — Tympanic membrane with position of injected vessels. 

tion. In the middle ear with mastoid complication, organisms 
probably follow the frequency rule — streptococcus, hemolytic 
and nonhemolytic most predominant, pneumococcus, especially 
Tyrpe III, second, and mixed staphylococcus third. So in this 
day’’ we must bow to our newer therapeutic sulfanilamide al > 
and give it a prior chance. Investigations have not yc^ 
rendered a clear verdict as to its bacterial indication, but it 
proved most abortive in its effect and one can afford to await it. 
aid in thwarting further complications. 

Transfusion of blood and other serological measure.-' 
aid the little patient's resistance and while the entire effective- 
ness of sulfanilamide in both streptococcic and pneumococcic 
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infection is still in experimental stage, we are inclined to be- 
lieve it has already superseded even the immunized and pool 
serums. 

Mastoiditis, definitely established, lateral sinus thrombosis 
and meningeal involvement are fields of specialist’s care and 
do not belong in the limitations of this clinic. 

The most interesting pneumonic complications coming 
under observation have been toxic deafness, one in pneumonia 
and one in typhoid which were profound, bilateral, and quick 
in onset. These were evidently basal meningeal in type and 
were seen in convalescent stages of basic disease. Medication 
had to be consistent with the systemic care. Iodides in the 
form of Donovan’s solution was permitted in one case. Both 
cases recovered. We suspect their recovery would have been 
hastened had we then been acquainted with sulfanilamide 

DISEASF™°''''^’ AND MIDDLE EAR 


tions; the „„se /„d 

8i.h in healing, rha^dt^aS 

ribbons and bridges of tenacious nasal S ?- ^^Perpharynx, 
gish glandular pieture of tj^ihoid one shou'w h”p' 
for the ulcerations and even low Frarl! e ^ watch 

care should include anterior septal meJh""'' This 

pharjarx. epiglottis and intrinsic laryngarsf’ ?*“ ”»■ 

margins and internal buccal surfacffi alveolar 

m™. nnghi even progress to Pericho^ndrS 'Urnrs 

would be a naturL"'^qu^el''''’c^“'^‘™*™ftanitsgrav'l 

panic examinations Ir’e ndiSed'Tn™'^’ 

'•or. ..-:o4 10 pneumonia, so ^ 


in tl 
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presence of hoarseness, whether from weakness or laryngeal 
pathology, the larynx should be examined every two or three 
days. When chronic changes are recognized, routine treat- 
ment, antiseptics, inhalations or other medications should be 
advised, but no cauterizing agents used in acute or simple 
chronic involvement. In the use of inhalants it is well to re- 
member that an ill-managed inhalation may be more irritative 
and harmful than its entire absence. Deep sluggish abscesses 
should be appropriately and stimulatingly treated. The toxic 
involvement of auditory pathways and cochlea are much to be 
dreaded. The nonperforative seropurulent involvement of the 
middle ear in typhoid usually disappears after the run of the 
disease is over, but often remains as adhesive processes in the 
middle ear. These are contributory to the disturbances in 
hearing which seem to be caused both by labyrinthine changes 
and action of typhoid infection on the auditory nerve or center. 
In addition to passage of septic material or extension of in- 
flammation through the eustachian tube from the nasopharynx 
it has been asserted that emboli in the middle ear from endo- 
carditis or distant pus collection may be contributory. Tym- 
panic perforations when present are posterior and larger at the 
beginning than ordinary perforations. The prognosis in middle 
ear infection of typhoid is relatively more favorable. As in 
pneumonia, the carefully guarded convalescence from the 
original typhoid disease wall very likely be attended with an 
upper respiratory convalescence as well. 

IN TYPHOID, OBSERVE THE SLUGGISH, NONRESISTANT 
MUCOUS SURFACE; KEEP CLEAN AND GUARD ULCERATIVE 
AREAS ! 


SjTihilis. Perh’aps more in syphilis than in any other sys- 
temic disease does its stage count, in its upper respiratory com- 
plernent. It is interesting to note the low percentage of luetic 
cases appearing in a mass study of laryngeal cases — in Logan 
Turner’s group onlj'- 6 per cent in about 2400 laryngeal infec- 
tions were specific. 

In congenital sx’philis, the initial picture is that of an acute 
laryngeal catarrh, later becoming hyperplastic, often with 
papilloma-like excrescences. The picture is one of diffuse 
hv’perplastic infiltration. The primary stage chancre may 
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rarel}^ appear about the lip region of the lower palate and pil- 
lars, or epiglottis. It shares the characteristics and course as 
when on the genitalia. Mucous patches of the second stage 
occur in the orophar3Tx, epiglottis and laryngeal areas. 


Fig. 171. 




Fip. HI.— Syphilis of the larvnx Tnfl, . 
pally the anterior half of the Irynx""' reaction irrvolves princi- 

Fig. 172.— Tuberculosis of the larvnv t n 

pnnapally the arytenoids nnH r, . • . Inflammatory reactinr, • . 

Fie r- r' of the larynx ” 

I'lg. 1,0.— Carcinoma of the larvnv Tk* ^ 

m the differentiation of carcinnm i ’ ^**ustration is incliiHprt 
»» ..»™ o„ ,Ku 


Specific nasophar\’n<repl imroi 

— » .« i-' 

^bat one would ex- 
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pect. Syphilis of the middle ear is difficult to diagnose. Some 
mild specific infections occur and disappear without recogni- 
tion. The rapidity of tympanic membrane destruction and the 
lowered bone conduction might give specific suspicion. A 
Wassermann test is, of course, imperative but if positive would 
not isolate the ear in its decision. The routine treatment here 
and in the nasopharynx is antiseptic and palliative with greater 
dependence upon systemic medication. In nearly all these 
sinus blocks, mild shrinking measures, with some ephedrine- 
like agents, combined with mercurial or other antiseptic, would 
be appropriate. 

Nothing but systemic antiluetic medication can be done 
about the drop in hearing. Such is due either to direct e.x- 
tension from middle ear infection, by circulatory route or 
through parasyphilitic thickening, diminishing the single ave- 
nue of blood supply to the labyrinth coming directly from the 
basilar. This is apt to attend the sort of “neurorecidiv” shock 
on the administration of neoarsphenamine. If the. disease is 
under prompt and early treatment, much of the deafness may 
automatically clear. 

In third stage of syphilis one should look for these tertiary 
infiltrations, due to small cell proliferation. 

The characteristic gumma may more often occur in nasal 
septum, epiglottic folds, posterior laryngeal wall or even below. 
Subsequent ulcerations and necrosis may produce havoc in the 
larynx xvith fixation of one cord and marked general deformity- 
Syqihilitic papillomata may appear more often in posterior 
commissure, a space rather preempted for tubercular demon- 
stration. 

IN SYPHILIS, LOOK FOR SECOND- AND THIRD-STAGE DEMO.V- 
STRATIONS IN OROPHARYNX, NASOPHARYNX, MIDDLE EAR AND 
LARYNX ! 

Tuberculosis. — Laryngeal tuberculosis is admittedly sec- 
ondary to pulmonary or bronchial gland tuberculosis. In cer- 
tain \mung children up to three or four years of age, tubercular 
otitis may be primary, and of course in nasopharjmx and no.-e 
may' be of mixed air-borne origin. Tubercular larymgitis and 
tubercular otitis media are the two more important phases of 
systemic complication. The laryngeal diagnosis is reasonably 
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simple. Its ar3'tenoid swelling and inter-arytenoid cauliflower 
thickening are locationally characteristic and chest evidence 
and sputum give complementary value. The diagnosis in ear 
is more than difficult and almost dependent upon granulation 
tissue necrops}^ or animal inoculation. It affects the ear as 
lupus externally or otitis media and mastoiditis. Its onset 
often follows a coughing blow up the eustachian tube and sense 
of fullness in the ear with persistent deafness even after the 
middle ear is seemingly clear. The membrane is thickened, dull 
and vessels dilated. Often spontaneous in discharge, the single 
or multiple perforations have advocates. 

In our own cases less is observed of pinpoint lesions or 
presence of actual tubercles. Such have been well pictured in 
ear microscopic studies of Luscher in Berne. There is differ- 
ence of opinion as to ossicular destruction which we are in- 
clined, however, to emphasize. 

It has been stated that of all cases of chronic suppurative 
involvement in children, over IS per cent are tubercular, and 
we know that any pyogenic involvement favors tubercular 
progress. Infections in the middle ear may come via eusta- 
chian passage, or more rarely by blood and lymph stream. 
Wood has pointed out that entrance is possible through both 
pathologic and unbroken epithelium as well as via gland 
mouths and traumatic abrasions. 

The disproportionate continuance of deafness and tinnitus 
in a quite painless middle ear involvement is most suggestive. 
Treatment is the general treatment of tuberculosis plus local 
cleanliness, antisepsis, removal of secretion and in the ear per- 
haps diathermy and radium. 


While radical mastoid surgery has been advised, consensus 
of opinion would favor conservative, nonoperative interference 
except in urpncy. An interesting epidemic of streptococcic 
throat infection among tuberculosis patients has been renorted 
IX tuberculosis, w.^tch out for h^ryngeal CHANCFS 

KX? '’"iVEST''- with peSt- 


Scarlet Fever. The entire group of exanthematous dis- 
eases ought be considered here “en masse” but there are ad 
vantages singling o„, a single bad actor, study its brtavlt 
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and treat accordingly. Scarlet fever so involves the upper 
respiratory tract that were it not for its profound effects else- 
where, noticeably the kidneys, it might be withdrawn from the 
systemic list. Its first effect in the upper respiratory tract is 
in characteristic rhinopharyngitis. This is characterized by a 
vivid erythema of oropharyngeal mucous membrane, particu- 
larly tongue and palate, rather less than in measles. This is 
succeeded by increased nasal discharge and soon involves the 
sinuses. In severe cases of sinus involvement, all layers are 
involved and even necrosis or osteomyelitis may follow. A 
frequent accompaniment is edema of the larynx. All these 
symptoms may subside with acquired immunity of the disease 
though ear, sinus and laryngeal complications may be seriously 
continued. 

Characteristic of scarlet fever otitis media, is the throm- 
botic type of invasion with its lightning-like involvement of the 
tympanic area, rapid passage by continuity to the antrum and 
mastoid, and development of a hemorrhagic rather than a 
coalescent type of mastoiditis. This does not follow the rather 
quiet ordinary type of hemolytic or nonhemolytic streptococcic 
infection. With its other exanthematous leader in middle ear 
invasion, measles, the question of procedure is often a delicate 
one. Should this middle ear infection be speedily released and 
should the mastoid be promptly operated without customary 
delay for safety walling off for meningeal protection? Even- 
tual surgery is reasonably sure and much must be left to the 
judgment of operator and study of patient’s condition. Lateral 
sinus thrombosis and blood stream infection may readily 
occur, but there are usually advance signals such as septic 
temperature and local symptoms. It will be noted that the 
activity of scarlet fever and measles are quite differentiated 
from the to.xic metastasis of infectious parotitis and diphtheria. 

The rhinitis, oropharyngitis and laryngeal involvement are 
not essentially different in scarlatiform and ordinary acute in- 
vasion of simple areas. The erythema of palate and straw- 
berr}' tongue, are principally valuable from a diagnostic point of 
view. The preliminary^ antitoxic measures and serology in 
therapeusis are indicated for local as well as general immunityt 
ordinary alkaline antiseptic treatment for nose and throat and 
routine cleansing management of noncomplicated middle ear 
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involvement. Perhaps more often the simple instillation of 2 
to 5 per cent phenol in glycerin is an advisable routine. 

The sinus involvement should invite gentle suction but no 
drastic measures in early stages. Sulfanilamide has not been 
effective. 

Frequent blood examinations including cultures should 
accompany the urinary examinations in sthenic type of dis- 
ease. Cure the sinusitis for the carrier’s sake, give convales- 
cent serum and finalty .T-ray treatment. Look out for laryngo- 
tracheitis. 

IN SCARLET FEVER, WATCH OUT FOR OROPHARYNGEAL ERYTH- 
EMA, SLOW-DEVELOPING SINUSITIS, EDEMA OF THE LARYNX, EAR 
AND KIDNEY COMPLIC.'tTIONS, AND GUARD AGAINST CARRIERS. 


Fig. 174 a. 
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Rheumatic Fever. — The question of the systemic acute 
rheumatic fever versus upper respiratory complications re- 
solves itself really into a discussion of the tonsil infection as a 
primary focus or secondary occurrence. 

The onset of acute rheumatic fever has been found more 
often to follow an acute streptococcic-like flare-up in the throat. 
The conventional red injection of throat, particularly palate 
and pillars, with sharp febrile reaction, often pseudomembran- 
ous deposit and culture, and smear demonstration of strep- 
tococcic predominance of strains, has been rather convincing 
as to this relation. After an attack of rheumatic fever the 
secondary streptococcic type of persistent sore throat con- 
vinces one again of the interrelation. 

We must put against this the discouraging report before 
the Academy some years ago, giving statistics of 2200 cases 
and results before and after tonsillectomy. A recent careful 
review in Children’s Hospital studies of postoperative and 
unoperated tonsil children by Dr. Rachel Ash at the Mary 
Drexel Staff Clinical Conference, was likewise illuminating and 


a bit discouraging to the ardent tonsil operator. As acute ar- 
ticular rheumatism only produces in our observation acute 
rhinopharyngeal and tympanic reactions, it is fair to devote 
some study to the lymphoid analysis. Much valuable work by 
Schenck and others has been done upon the pathology of ton- 
sils and lymphoid lateral and other pharyngeal masses in acute 
rheumatism. The finding of these definite pathologic areas 
which to visual diagnosis are represented in the bright red 
lymphoid patches on the pharynx and the deep almost mul- 
berry Injection of anterior pillars and adjacent portions of 
palate, is convincing. While it appears rather evident that re- 
moval of septic tonsils is not going to cure an established septic 
endocarditis, there are certain tonsil and lymphoid tissue ob- 


servations which should be helpful. Diagnosis of tonsil sepsis 
should be confirmed, not by observation of cryptic masses an 
follicular debris but by producing typical pus from upper poles 
and certain crypts, on eversion and pre.ssure upon the tonsil b\ 
definite redness of anterior pillars before manipulation am 
similar injection of other h'mphoidal masses and the pen- 


cryptal margins. 
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After removal of tonsils the statement is often made that 
“my throat is no better than before.” The answer is that com- 
pensatory'^ excess of lymphoid tissue has appeared in the 
pharynx, especially lateral columns. This is poorly protected 
by thin covering membrane which easily succumbs to infec- 
tious flood coming down the pharyngeal wall in event of acute 
or chronic sinus attacks. The pharynx lights up and these 
lymphoid masses are taking the place of former removed ton- 
sils as toxic foci. Either these accessory masses should be re- 
moved coincidentally with tonsil removal or they should be 
removed, cauterized or obliterated by diathermy subsequently. 

The reaction after secondary procedure is a “recidiv” 
proof of its importance. Cultures from tonsils almost in- 
variably show hemolytic and nonhemolytic streptococci and 
sometimes the Streptococcus viridans. The consensus of ques- 
tionnaire opinion has been in favor of the focal importance of 
tonsils, greater in some viewpoints, than teeth or sinuses. 

RHEUMATIC FEVER— IF THE THROAT SHOWS ACUTE INFEC- 
TIVE EtTDENCE AFTER ACUTE RHEUMATIC ONSET, WE AGAIN 
REITERATE, REMOVE TONSHS AT EARLIEST CONVENIENT TIME. 


Allergy.— In reviewing the second sextette suggested, we 
shall present as it were only “thumb-nail sketches,” and bring 
out certain interesting points. Allergy while not an official sys- 
temic disease, is an official systemic condition. Its meaning is 
abnormal reactivity and it should not be simply relegated to 
the sinuses, ear or whatever its customary working abode. It 
includes in its phenomena various hypersensitive forms such 
as the edema in urticaria, asthma and hay fever, or if in deeper 
tissues the so-called “angioneurotic” edema, and includes cer- 
tain types of eczema which in and about the ear canal come 
under our group of inflammations. Allergy in the internal ear 
probably another edema tj^ie, may be responsible for certain 
phases of tmmtns deafness and vertigo, elements in the 
Mcmere complex. Edema and hjT.eremia of the respiratory 
tract comes tyttlnn our scope. The vasomotor changes in the 
pale snollen turbmate areas are at least negatively Mamma! 
to.y Its dtagnosts ts already presented by 200 or more val- 
ttttble suKace sens, t, eat, on tests. Treatment is the immuna„» 
to senstt.ve agents, careful regulation of offending foods Treat 
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ment of nose and throat by the adrenalin, ephedrine, neosyn- 
ephrin and cocaine shrinking agents to aid drainage. Com- 
bined with antiseptic care and in such conditions as eczema, 
treat on conventional lines, avoiding too much moisture in 
local treatment, but using various appropriate ointments and 
powders. We urge against surgery during the allergic state if 
it can be avoided. 

IN ALLERGY, FIND THE SENSITIZING AGENTS AND TREAT 
ACCORDINGLY! 

Agranulocytosis. — This title is selected as representative 
of the blood dyscrasias and their ulcerative lesions in the 
mouth and throat. Such dyscrasias, according to Trible, in- 
clude aleukemic leukemia, agranulocytosis, mononucleosis, 
syndrome due to sulfanilamide, leukopenia, noma and Paget’s 
disease. Discussion of agranulocytosis from its hematopoietic 
origin, the deleterious effects of certain barbiturates such as 
amidopyrine, and other bone marrow poisons causing faulty 
maturation of the leukocytes, is not pertinent to this paper. 
We are, however, vitally interested in its oropharyngeal ulcera- 
tions; deep sloughing ulcers with exposure of underlying al- 
veolus, deep in its invasion of pharynx, pillars, and lingual 
tonsil area. There is often an associated Vincent’s infection. 
Perhaps the treatment may be suggested by review of that ac- 
corded in one of the author’s cases in association with Dr. 
FitzHugh; .v-ray to long bones, blood transfusions with added 
neoarsphenamine, and local persistent treatment with per- 
borate background, of topical applications of 25 per cent 
trichloracetic acid (tissues previously brushed with 2 per cent 
cocaine) and followed by a thorough application of 10 per cent 
neoarsphenamine in glycerin. This patient got well, though 
fullv 75 per cent of cases are fatal and the oral ulcerative tract 
cleared up with the general trouble, minus a few unimportant 
molar teeth. 

This trouble is under constant =tudy. its character far from 
full interpretation and therapeu^is can ^till only be a sintges- 
tive one. 

AGRANL'LOCVTOSI^ AVITH ANY SUSPIf'ION (jF THK DF-KA^L 

have polynuclear leukocyte COU.NT and A\<j 1[J t'.ARIilTU- 
RATES -AND SULF.ANIL.AMIDE : 
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Influenza. — is the belief of many that influenza is sinus- 
born and perhaps should be termed a sinusitis rather than a 
disease entity. Its systemic command, however, is so broad, 
particularly in epidemics, that it seems rational to consider it 
here. Its upper respiratory influence seems almost definitely 
directed to antral disease and middle ear and mastoid involve- 
ment. Its inflammatory characteristics in these areas are not 
unusual but the disease produces a sort of tissue depression, 
either from patient’s personal prostration or general systemic 
sluggishness. The rhinitis and sinusitis are sluggish to treat- 
ment, the middle ear and mastoid are tedious in recovery: 
cleanliness, mild antiseptic irrigations sometimes sulfanilamide, 
suction, sinus displacement and irrigation are in order. Saline 
solution is preferable to most antiseptics for irrigation. Middle 
ear and mastoid surgery will not show rapid “pick-up” and we 
believe the necessity for many a radical mastoid operation 
owes its allegiance to an intractable grippe infection. 

INFLUENZA— TREAT THE SINUSES AND THE EAR MAY CLEAR 
UP RAPIDLY 1 


Diabetes Mellitus. — ^Here is a systemic disease without 
much reference in general story to the upper respiratory tract 
and yet is carrjdng a dangerous background for upper respira- 
tory dyscrasias. An otolarjmgologist does not like to operate 
a diabetic patient from a sort of biochemical apprehension. 
By the same token the patient should be and is susceptible to 
upper disturbances and diabetes is one of the constitutional 
dyscrasias which cause acute rhinitis. This rises and falls with 
the sugar level. Diabetic patients are prone to furunculosis in 
the ear canal and nasal vestibule as elsewhere on skin surfaces. 

Diabetes weakens the tissue resistance to other infections' 
In a recent diabetic case a marked middle ear and tinnitus of 
very obstinate character developed, which even refused to yield 
to specialized tinnitus treatments. This is the first particular 
case of that sort associated with diabetes, that has presented 
Treatment ot boUt ear and rhtnal episodes is n'venUonal' 
The proper insulin aid will facilitate recovery 
diabetes MELLITUS-SUSPECT a rhtxttttc 
TEMIC ACCOMP.\NIMENT IN DIABETES! SYS- 
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control. Its manifestations are of course local. Its inflamma- 
tory picture is the hj^eremia, swelling, membrane of fibrous 
exudate, adherent and bleeding on removal. It must be diag- 
nosed from Vincent’s angina, coalescent follicular tonsillitis, 
mycosis, specific and tubercular ulceration and streptococcic 
exudate. Its treatment varies from alkaline antisepsis to the 
mercurial and chlorine solutions, but little progress will be made 
without regulated antitoxin administration. Diphtheritic 
laryngitis may require intubation or even insertion of trach- 
eotomy tube and the famous “life-saver” of Mosher is always 
a valuable traveling companion of the otolaryngologist. In 
laryngeal diphtheria, antiseptic steam inhalations often with 
carbolic solution may be indicated; sedative, benzocaine, iodine 
and carbolic lozenges are of value. Diphtheria may produce a 
severe rhinitis, where exudate will be found in postnasal and 
nasal passages and require local antiseptic attention, of course 
depending upon antitoxin for cure. 

DIPHTHERIA— DEPEND UPON LOCAL TREATMENT ONLY FOR 
LOCAL RELIEF AND COMFORT OF PATIENT! 

Streptococcemia. — Systemic streptococcic blood stream 
infection may come from throat, mastoid and sinus or other 
focal pocket of streptococcic infection. Its manifestations in 
the throat are a bright redness, exudate almost like a diphthe- 
ritic throat, profound involvement of adjacent glands and pros- 
trating toxemia. If of the many possible strains, the most 
prevalent is the beta-hemolytic, an almost sure therapeutic 
relief null come from sulfanilamide. Given by mouth in large pri- 
mary' doses mth graded following doses, it is better to give with 
soda bicarbonate and to guard against blood reactions, by fre- 
quent study. It apparently should not be given with sulfates. 
Other strains and particularly the streptococcus viridans do 
not so respond and dependence must be principally placed upon 
Uped transfusions. 

STREPTOCOCCEMI.-t— FIRST TRY SULF.\NIL.AMIDE ' 

In closing this clinic I must e.xpress my deep appreciation 
to the earnest and helpful serrdce of Dr. Louis E. Silco.x in 
collaborating the details of this subject. Indeed he L almost 
entitled to a position of co-authorship. Perhap.-, hov.e’.er, he 
will accept this tribute as sufficient commendation. 
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THE PROPHYLAXIS AND TREATMENT OF ACUTE 
COLDS IN ADULTS 

Strictly speaking adequate prophylaxis of the common 
cold does not exist. All methods used today fall far short of 
the mark of the 100 per cent success which we expect in such 
diseases as smallpox, typhoid fever and diphtheria. More and 
more information is being secured each year regarding the 
nature of this malady, but still prophylaxis is far from being 
attained. ^ 

The studies of Kruse^ in 1914 and Foster^ in 1916 gave 
evidence that colds could be caused by a filtrable virus In 
the past five years the work of Dochez and his coworkers®* ^ 
have conclusively proved that a virus does exist in the indi 
vidual suffering from either clinical influenza or common coW 
In addition they have succeeded in transmitting the cold toman 
and laboratory animals, and have successfully propagated the 
virus in artificial media. Failure, however, has attended anv 

attempts to build up immunity by virus administration to these 
experimentally acquired colds. 

In spite of this evidence it is not vet fnlLr j , 
the virus etiology* of necessity applies to all colds 
and Thomson^ point out that there is considerable p 
show that bacteria, such as pneumococci stre^ to 

fluenza bacilli may of themselves produce colds Th 
shown that in swine the virus alone will ^ j 
ease, but must be associated with a bacterh! 
influenza bacillus in man. This bacillus itJ r -ff the 

ciated action of the virus is powerless the asso- 

It IS admitted by all that in the maioritv ^^^Ptoms. 

™*->ncre..e,n.heparhog™-c-:“-:ftr^^^^^^^^^ 
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tract mthin a few days after the onset of symptoms, and that 
It is in this stage of the infection that complications such as 
suppurative sinusitis, otitis media and infections involving the 
tracheobronchial tree are most likely to occur. 

For practical purposes it will be satisfactory for us to 
divide the acute cold into two clinical stages: {a) The initial 
or virus stage and (6) the stage of bacterial activity. Un- 
doubtedly occasional colds disappear without ever passing into 
the second stage. These are short-lived, may give rise to con- 
siderable local distress and systemic toxemia at the start, but 
tend to disappear in three to seven days without the appearance 
of a suppurative nasal discharge. If this type of discharge 
does occur, we may be sure that the stage of bacterial activity 
has been entered. At the present writing it seems fairly cer- 
tain that no therapy of a specific nature exists that will secure 
immunity to the virus stage. If, however, anything is capable 
of reducing the virulence and length of the bacterial stage, it 
follows that the morbidity and complications will diminish in 
proportion to the effectiveness of the remedy. 

The prevalence of colds is universal. In 1924 the United 
States Public Health Service' sent questionnaires to 13,000 
persons distributed from Massachusetts to California. In all 
localities colds appeared in epidemic form. .A high incidence 
in October was followed by a fall until late December, when a 
sharp rise occurred reaching its peak in January. The in- 
fluence of climate upon this condition is not so great as is 
generally supposed. Some years ago a survey was conducted 
which anah'zed the incidence of colds in 900 college students 
selected from parts of the country climatically quite different. 

It was found that the proportionate number of colds in Pasa- 
dena, Galveston and Chicago was about the -ame. .Another 
stud}’ comprised 5000 students selected from area.-5 representing 
all ripes of climate found in the United States;, .Again it wa.- 
found that the incidence of cold^ was about the ^ame for the 
various regions. It was noted, however, that colds are unques- 
tionably most frequent during that period of the year when 
sudden changes of temperature and humidity are mo-t pro- 
nounced. Therefore, it is believed by many that climate it.-elf 
is not of major importance, but that -udden weather chanae- 
can and do exert a profound effect on the occurrence of cold- 
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It seems to be true that acute colds may be acquired by 
two methods, from an outside source (exogenous), or from the 
development of the causative agent already present in the in- 
dividual (endogenous). There are many examples of develop- 
ment of the cold following exposure to one already infected. 
On the other hand, many of us have contracted colds when 
no such contact occurred. With the latter type some sort of 
environmental change has usually taken place, the most com- 
mon being overheating followed by gradual cooling, w^et feet 
or clothing not followed by a prompt change to dry garments. 

The question of treatment is possibly even more confusing 
than the factors previously mentioned. Vitamin feeding, sun 
lamps, roentgen therapy, chlorine inhalations, the use of alkalis, 
sweat baths, cold baths and vaccines (autogenous, stock and 
intra-oral) are only a few of the therapeutic and prophylactic 
measures used or still in use. The results of the use of vaccine 
as a prophylactic agent are varied. Certain observers have 
reported large series of cases in which the results of statistical 
analyses are definitely against the efficacy of the vaccine. In 
1921 von Sholly and Park® reported on their prophylactic vac- 
cination of 1536 employees of the Metropolitan Life Insurance 
Company. They gave a stock vaccine in a series of 3 doses 
of 0.5, 1 and 1 cc. They concluded that the vaccination 
is worthless, because 29.7 per cent of their controls escaped 
infection, whereas only 13.7 per cent of the inoculated group 
had this experience. In 1927 Ferguson® and his coworkers re- 
ported on a series of 138 treated patients, with 148 controls, 
and concluded that prophylactic vaccination with stock vac- 
cines is useless and agreed with Jordan, Norton and Sharp,^® 
who contrasted the conclusions of satisfied patients and con- 
trolled statistics. 


hlany reports of vaccine treatment are, however, much' 
more favorable than those mentioned. Eyre and Lowe^^ in 
1918 treated 1000 New Zealand troops and used 1000 con- 
trols. The incidence of colds in those treated was 1 2 per cent 
against 7.3 per cent in the untreated. Given, in 1921 using 
a vaccine supplied by the Royal College oi Physicians of Edin 
burgh on sa.te of the British Naty, found vaccination bene- 
ficial to from 33 to 63 per cent. Lempriere'* vaccinated 220 
boys in a college of 533 students and found that the nonin- 
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oculated lost three times as much time from infections of the 
upper respiratory tract as the treated group. The severity of 
infection and of complications was noticeably reduced in the 
treated group. His treated patients, too, included practically 
all those in the school particularly susceptible to recurrent 
colds. 

Thomson and Thomson*"* after a thorough study of all the 
available bibliography on vaccination against colds stated: 

We will conclude that in our opinion there is abundance of irrefutable 
evidence in favor of the value of vaccines in the treatment and prevention of 
colds. Preventative inoculation against colds gives no guarantee of immunity to 
catarrh, but it is our e.xpericnce that colds contracted in inoculated persons arc 
less severe as a rule than those contracted by the non-inoculatcd, and further- 
more, the inoculated arc less liable to complications.” 

The literature is almost endless on this subject, and the 
references cited represent only a few of the most outstanding 
studies and opinions. At a glance it is seen that the subject is 
controversial and by no means settled. 

Within the past four years an oral vaccine has been placed 
upon the market which is supposed to render the cold-suscep- 
tible individual less susceptible to colds. It is maintained that 
this remedy in a certain percentage of individuals increases the 
heterophile antibody content of the blood and in those so 
affected satisfactory results are secured. As yet no large series 
so treated has been reported by disinterested observers, and a 
critical attitude should be maintained until a well-controlled 
stud}’^ of this product is available. 

The prophyla.xis of colds, therefore, falls into two general 
classes: (a) The avoidance of infection, and (/j) the proriuc- 
tion of immunity. In considering the first heari ng, it follows 
that contacts with those infected should be avoided in an effort 
to prevent the exogenous type of infection. Proper clothing, 
avoidance of drafts and the taking of a hot bath after chilling 
of the bodv by e.xposure or wet clothing w.Il do much tov.ard 
preventing the endogenous variety. 

With regard to the production of immunity it has he^-n 
previously stated that so far nothing has ^eemed to confer any 
immunity to the \arus stage of the cold. .Vo harm, how'-ver, 
can follow the proper administration of a vaccine in the at- 
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tempt to prevent, shorten or lessen the severity of the bacterial 
stage. Autogenous, stock or oral vaccines may be tried. The 
common practice of 3 or 4 fairly heavy doses is less likely to 
produce results than smaller ascending doses carried oyer a 
long period of time. In fact, once having reached the maximum 
dose it is wise to continue montlily injections throughout the 
winter. The effect of sunlight, natural or artificial, vitamins, 
special diets and alkalis is certainly not specific. 

Once the cold is established there is considerable truth to 
the statement that the treated cold lasts two weeks and the un- 
treated one fourteen days. Sometimes it seems possible to 
abort the attack if the patient at the first sign of symptoms 
takes a hot bath, a diaphoretic and remains in bed until symp- 
toms have subsided. In 1937 Rawlins^’’ published an interest- 
ing observation. Knowing that sulfur dioxide was potent in 
destroying virus diseases of plants, he applied this type of 
therapy to individuals in the early stages of acute colds. He 
found that in a series of 80 patients treated on the first day of 
a cold, 66 were completely cured in one or two days by inhal- 
ing the fumes of concentrated sulfurous acid. No results were 
secured if treatment was not applied during the first twenty- 
four hours of the attack. The writer has had no experience 
with this type of therapy, but feels that it should be given a 
trial by others. 


Even though we admit that only rarely can an attack be 
aborted, a great deal can be done to increase the comfort of 
the patient. The widely heralded use of codeine and pap- 
averine mixtures probably owe any efficiency they possess to 
the fact that it puts the patient to bed and makes him willing 
to stay there. Treatment naturally will vary with the severity 
of symptoms. All febrile cases should be confined to bed. It 
is almost impossible to force the busy male to bed if he has no 
fever, consequently many cases wUl be ambulatory In the 
initial stages while the nasal discharge is profuse and watery 
It is legitimate to use small doses of belladonna to secure a 
slight drjdng effect. Its use should be discontinued however 
as soon as there are signs of a yellow, purulent discharge’ 
Small doses of benzedrine sulfate internally, 2 to 4 mg often 
give some relief from nasal discomfort and at the same time 
combat the lassitude resulting from the toxicity of the infection 
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If sleep is disturbed by this drug it should not be used. If 
tracheitis is present, mild counterirritants and warmth over the 
upper chest and neck add greatly to the patient’s comfort. He 
should not sleep in a room colder than 60° F., for cold air acts 
as a constant irritant to an inflamed tracheal mucosa. Moist 
warm air is better tolerated, and toward this end inhalations 
of steam or the old-fashioned croup kettle can be used. Proper 
elimination should be maintained, but drastic catharsis, so 
frequently indulged in by the layman, is not necessary. Diet 
is of little importance so long as it possesses adequate fluid and 
food values and is easily digested. 

Local treatment does little or nothing toward curing the 
disease. One need only study microscopic sections of the nasal 
mucosa during one of these attacks to understand why this is so. 
The nasal mucosa is markedly damaged, ciliary action is lost, 
the mucosa desquamates almost in toto, and the submucosa is 
edematous and filled with leukocytes. In other words, damage 
is so profound that only time and nature can repair it. In 
spite of this some local treatment may add to the patient’s 
comfort and not act as a retarding influence in nature’s efforts 
to repair the damaged structures. Antiseptics are worthless. 
iMild constricting agents can, however, be used to advantage. 
Neosynephrine, ^4 per cent, ephedrine sulfate, 1 per cent in 
isotonic solutions, are the least irritating of the constricting 
agents. Benzedrine sulfate by inhaler or solution is well tol- 
erated by manj'. All these things if used at all should be used 
in moderation and only when necessary. It is wise to discon- 
tinue their use as soon as local nasal conditions permit. It i-s 
the feeling of the writer that no nasal treatment is better than 
overtreatment. Packs of colloidal silver and other anti.=eptic 
agents do nothing but add more irritation to an already irri- 
tated organ. Massive irrigations should not be u=ed. Later 
in the suppurati\'e stage gentle insertion of nasal tampon- 
soaked in H per cent neosynephrine and per cent cocaine 
hydrochloride may be indicated. This v.'ill produce con-id^-r- 
able shrinkage and allow the escape of pu^ from na-al recc'-e- 
and sinuses. Sometimes the use of a narrow suction tip '.'.ill be 
of sreat value in remo\'ing these secretions. 

Some inflammation of the mucosa of the parana-al -mu-' - 
is present in all attacks of severe coiyza. If ventilation and 
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drainage can be maintained most cases will terminate spon- 
taneously without development of the symptoms of acute 
sinusitis. 
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AGRANULOCYTOSIS 

The case which we shall discuss today is one that is espe- 
cially intriguing to me as it was here at Blockley that one of 
the first cases was diagnosed. In 1922 Schultz^ described a 
new disease, later named “agranulocytosis” and Lovett, - 
Moore and Wieder^ soon reported cases and, of course, in such 
a great storehouse of medical lore as Blockley I was fortunate 
in finding one also. It took one year to get the record pub- 
lished because the editor of the medical magazine’ to which it 
was first offered was dubious about publishing the account 
without an autopsy report. My case^ was the third published 
in English following Schultz’s original work. Since that time 
I have followed with interest the changes in medical opinion 
m regard to this dise^e. The one feature of this disease 
which is characteristic is the great reduction of the total white 
blood cell count with few and sometimes no granulocytes. The 
disease usually comes on suddenly with symptoms not unlike 
tlie grippe or a beginning tonsillitis. There is a marked mus- 
cular soreness all oyer the body with a high fever, often 105° 
and chills coming on early in the disease. The patient 
feels extremely ill, looks toxic and the pulse and respkations 
are increased m keeping with the temperature. In te mlw 
ity of the cases the pharynx is injected and ^ 

attempting to swallow. The glands of Uip i ^ ^ 
enlarged tat there is no “ntdl 

one hal, of the cases iaunrerof .I" 
IS seen. Small areas of necrosis of J; ^ ^ severity 

a rash on the chest resembling a dermatitis^^c ^ 
tipical eix’thema multiforme occasinn:,ii ^ a 

lous eruption, has been noted’ at times. ThS ftaUheret 
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no generalized lymphatic enlargement and that there is no 
tendency to hemorrhage in the skin (purpura) are important 
diagnostic points which we shall discuss later under differen- 
tial diagnosis. The liver and spleen are not enlarged. The 
second characteristic physical finding after the blood count 
is ulceration. This occurs especially in the mouth and pharynx 
and may occur in the mucous membrane of any part of the 
body. The lesions described in the report of my first case are 
characteristic of a large majority of the cases. “The soft 
palate, uvula and anterior pillars of both tonsils were eroded 
and red. The superficial layers of the mucous membrane were 
involved and the line of demarcation between the healthy and 
diseased mucous membrane was abrupt witliout any surround- 
ing areas of erythema. There was no exudate. The tongue 
and posterior wall of the pharynx were dry. There was some 
diffuse redness of the hard palate.” This ulceration of the 
pharynx is accompanied by a fetid odor of the breath. It 
extends rapidly, sometimes going on to deeper necrosis. 
Edema of the glottis necessitating tracheotomy has been re- 
ported. Toxemia, heart failure and death occur in from forty- 
eight hours to one week. 

Doctors were immediately struck with the fact that such 
an outstanding syndrome had not been described before. Only 
2 clear-cut references to a similar condition have been found 
in the literature prior to Schultz’s article: the case de- 
scribed by Brown in 1902 and one by Tuerk in 1907. Some 
cases of malignant sore throat described as diphtheria may 
have been agranulocytosis. The cases were examined for 
infection. Diphtheria was ruled out by culture and blood 
count. Vincent’s spirillum and fusiform bacillus appeared 
locally in the lesions of many cases. The pneumococcus and 
streptococcus were also found. Blood cultures as a rule gave 
a negative result, but various organisms were found, especially 
Bacillus pyocyaneus. The multiplicity of findings indicated 
that no special organism was involved. When it was noted that 
the infection followed the initial symptoms and was really an 
indicator of lowered tissue resistance, we realized that bacteria 
did not cause the disease except in rare instances of profound 
overwhelming sepsis. As soon as the syndrome became well 
known the reported cases increased by leaps and bounds and 
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doctors said, “Surely, this must be a new disease. We have 
bepn maWng blood counts for years, yet we have not seen case"; 
vath such low white blood counts before." What new factors 
ave come into our lives to create this new condition? Hamil- 
on had found that benzol was a distinct industrial poison and 

effort! leukopenia. It was suggested that its deleterious 
eftects might be made use of in the treatment of leukemia 
racke wondered if the benzene ring could be involved in 
agranulo^rtosis and Madison and Squire found that aU Aeir 
patients had taken amidopyrine and barbiturates This im 
mediately focused attention on dru<^ ’ and a<Trnnnln i 

chophen, atophan, dinitrophenol neoarsohenl 
quinine, sedormid, sulfanilamide allnn^f 
idon, aspirin, acelanilid soTgatl 

and many other similar druos nnrlpr' dial 
Those advocating the drug theor\^ sav th Thames. 

increase in the use of the new coa\ is the tremendous 
caused this disease. This evnlanatinn ^ ^^^^Ig^sics that has 
others said,= “We have g?^ paStr 

PJTine is not the cause. It could nt t 

cause it appears in so manv otht hint 

It is a wrong conception of'chemistrv iw 1!" 

so described." The problem ht lL K Its being 

matically by Rawls« who studio ^ko been attacked mathe- 

cf of s during amidop^tne 

of standard delation and theTatt - tlie method 
C ud^ ttat mWdual sensiUvity and iSjS “t™; 

™ ‘15’“ Mportant fac- 

sm on the attack 


sug- 
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gesting that the body had become sensitized by the previous 
administration of the drug. A number of similar reports may 
be found in the literature. In order to test out the effect of 
amidopyrine, small doses were administered to patients who 
had recovered from agranulocytosis. They found that % grain 
of amidopyrine was sufficient in such a case to start an attack, 
and they concluded that extreme h3^ersensitivity to amido- 
pyrine must be present. This theory can be attacked in 
similar fashion to the theory that drugs cause agranulocytosis. 
In the past allergic people took amidopyrine and in some cases 
white blood counts were taken. Why did not someone notice 
this syndrome before? The fact remains, however, that the 
incidence of the disease is less since attention was called to 
drugs and allergy. The profession has become more alert to 
tlie danger of certain drugs and they are more alert to the sig- 
nificance of lesions in the moutli with the result that cases are 
found early and treated more promptly. This has resulted in 
a number of recoveries whereas Schultz described it as a fatal 
disease. It has also been found in the male although originally 
found only in the female. Another feature noticed in some 
cases that recovered is that the disease has had a tendency to 
recur at regular intervals. This cyclic neutropenia is supposed 
to be associated with the menstrual period. It is thought that 
drugs causing neutropenia, given at this time, accentuate the 
condition already present. The case of one young man is de- 
scribed whose blood has been studied regularly all his life from 
two and one-half months to twenty-five years of age. He has 
had recurrent neutropenia every month or so accompanied by 
some lassitude and malaise. This case may not be a true case 
of agranulocytosis. The author has done some interesting 
work on this young man’s hormone excretion. He found that 
there was a cyclic hormonal fluctuation. The folliculin and 
gonadotropic hormones in the urine were studied in relation to 
the neutropenia and found to vary every twenty-one days. It 
was also found that injection of pentnucleotide aborted the 
next scheduled attack. The neutropenia preceded the fever 
which accompanied the attacks. Thompson^® then studied the 
relation of agranulocytosis to the menstrual period. He found 
that in 17 of 18 young women with agranulocytosis the onset 
occurred within a day or two of the regular menstrual period. 
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As the greater number of cases are found at or after the meno- 
pause and as other authors have not confirmed these findings, 
they may not be significant. In the Bucliarest letter (J. A. m! 
A., p. 2021, 1938), under date of May 8th, Dr. Nitulescu is 
quoted as having noted that the administration of \dtamin C 
h^odermically lessened the incidence of serum disease in 
children and also overcame intolerance to arsphenamine in 
persons who otherwise could not take it at all. Secher has 
noted that the administration of daily doses of vitamins A Bi 
aempy arthritis, prevents complications during the gold 


numerous other references in the literature to 
Ae similarity between vitamins and hormones and to the fact 

aufrg^'*^" products have an influence on 

When we study the cases caused by drugs we finH tLof c, 
drugs which cause an agranulocytic ' 

affect other parts of the hLatopofeUc svstem in niL 
would make it appear that agranulocytosis is but a 
poisonous effects of these drugs. This has led to tL 
to separate this class of “secondarj^” cases from S 
true” agranulocytic cases, but even in thei t 
evident that some common factor is at work u '' 

tiente have a predisposition or idiosvncras^for^t^L 
muth is an illustration. There are Vpnn Bis- 

agranulocytosis foUowing bismuth. There are 
extensive ulceration of the phar^mx fnU. ^ of 

m which bismuth was given We had ‘^^^os 

ley last year. Recen^^- a report aho'r.? 
jaundice during the administration of bSith^f^ f^^oquency of 
written. Jaundice appears in aboi t ? was 

agranulocytosis. I woSld su^esfC of 

jaundice represents a milder degree of tn cases the 

f opoietic organs than in the cases in wh^ ^oni- 

rue agranulocytic syndrome. The samp ^ l^^smuth gave a 
amine. In some cases an agranulL^™ fo arsphen- 

^^octingS^e^''"® fo 
gold salts." Th^reTr^se^Sal'reS f "^^orm^d 
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destroy the platelets, causing thrombocytopenic purpura/^ 
Cinchophen has caused a number of deaths from acute yellow 
atrophy of the liver. One of the characteristic symptoms of 
cinchophen poisoning is giant urticaria especially of the lips 
and pharynx and often causing edema of the larynx. I had a 
case with great edema of the lips and tongue before the toxic 
effect of the drug had been recognized. I wrote to one of the 
national drug companies about it. They replied that cincho- 
phen was not known to have such an effect and that it was 
probably a case of food allergy. I recall discussing it with one 
of my students in the nose and throat section of the Post- 
Graduate School of Laryngology at the University of Penn- 
sylvania, who had been in general practice at Tea Pot Dome 
(it was when this name was in the newspapers a great deal). 
He told me he had had 2 cases. In the second one he recog- 
nized that cinchophen was the cause. The first was diagnosed 
in retrospect. Agranulocytosis has been reported after taking 
cinchophen. It has also been reported in a case in which a 
patient, who fifteen years before had had giant urticaria at- 
tributed to seafood, took an unknown sedative. Both of these 
cases suggest allergic reaction to the drug given but the point 
that I want to make is that in all the above cases urticaria, 
purpura and jaundice have followed in some instances and 
agranulocytosis and death in others. Therefore, one should 
be exceedingly careful in the administration of medicine to 
such patients. In a certain number of cases of agranulocytosis 
it appeared that the administration of a protein precipitated 
the attack. Some of these records are old and one may argue 
that the authors did not know about the effect of amidopyrine 
or other drugs. Here again we can cull from the literature 
recent articles in which other parts of the blood-forming organs 
were affected, such as a case of thrombocytopenic purpura 
caused by injection of pertussis vaccine.^'^ One of the most 
interesting articles written on the subject of agranulocytosis, in 
ray opinion, is by Francis T. Hunter.^® He points out that 
neutropenia may be found after foreign protein, serum or bac- 
terial vaccine injections and after transfusion. Many such 
cases have chills, malaise, muscle soreness and an intense 
feeling of distress similar to that seen in agranulocytosis. That 
the liver may be affected in these cases is suggested by the 
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jaundice so frequently seen and the vacuolization and central 
necrosis of the liver reported at autopsy. He calls attention 
to the importance of the liver in pernicious anemia and repeats 
the thought that the maturation of the granulocytes in the bone 
marrow may be activated or suppressed by a secretion from 
the liver which may therefore have a role in agranulocytosis 
and which may be a basic factor in the cause of this disease. 
Hunter concludes, however, after an analysis of his cases that 
“there is not enough evidence in the literature or in the author’s 
series of cases (27) to state that injury to the blood-forming 
organs from the use of drugs or foreign protein occurs more 
frequently in frankly allergic individuals than in normals, or 
oftener in patients with evidence of past liver injurj^ than in 
those without it. . . . It may be allergic and may even be con- 
ditioned by functional damage to the liver.” The examination 
of the blood in agranulocytosis shows a marked decrease in 
the number of leukocytes. They may be as low as 50. No 
case below 500 in Plum’s^' series recovered, although some 
cases with lower counts have recovered. Plum gives a com- 
plete account of this disease. His monograph of 410 pages 
covers the ground thoroughly and includes a bibliography of 
422 references. The granulocytes have frequently been en- 
tirely absent. This occurred in 90 per cent of Plum’s fatal 
cases. “The granulocytes which are present in the fatal cases 
are most often degenerated, with vacuolated cytoplasm, poorly 
staining granules and pycnotic nucleus. In the patients who 
recover or die after hematologic improvement, the granulocytes 
look quite different, as they are largely young cells that may be 
designated— according to the usual classification— as pre- 
myelocjdes, myelocytes, metamyelocytes and staff nuclears ” 
In this instance the shift to the left indicates renewed activity 
of the bone marrow and is, therefore, a good sign In the 
stage of recovery the granulocytes takes a heavj^ basophilic 
stam Some authors think that an increase in the monociffes 
is a f^avorable sign. The lymphocytes are normal There 
may be some increase in the plasma cells. The red blood cells 
and the platelete are normal in the tjqiical primary agranulo- 
cytosis but m the secondary cases referred to above canid 
by the heaxT metals or overwhelming infection, a decrease in 
the red count and the hemoglobin percentage may be found 
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The examination of the bone marrow by sternal puncture has 
become an important diagnostic procedure. It has even been 
possible by this method to observe the disappearance of the 
granulocytes in the bone marrow before the blood was affected. 
Originally the marrow was described as aplastic. Custer/® 
working at this hospital, was able to show that there is an 
actual hyperplasia of the bone in patients that recover. It has 
been considered that the disappearance of the granulocytes is 
due to a lack of the maturation factor which prevents the bone 
marrow from producing the granulocytes. It has also been 
suggested that the liver may produce some cheraotactic sub- 
stance which stimulates the bone marrow and activates the 
maturation of the granulocytes. This chemotactic factor may 
be the substance involved in the so-called “shock mechanism” 
and it may be the deficiency or aberration of some such factor 
that underlies allergy as a whole as well as agranulocytosis. 
The observations of Nitulescu about vitamin C quoted above 
may be pertinent. 

The distribution and incidence of agranulocytosis brings 
up some interesting points for discussion. The greatest num- 
ber of cases has been reported from the United States, Ger- 
many and Denmark. This has been attributed to tlie fact 
that amidopyrine has been used more extensively in those 
countries than in others. FitzHugh and Plum have sho^vn 
for their respective countries that the cases began to be re- 
ported shortly after the use of amidopyrine became popular. 
Some authors have thought that it was more frequent in the 
well-to-do classes and especially frequent in doctors, nurses or 
their families. It would be interesting to note why these pa- 
tients took the drug. In many instances it was for some form 
of rheumatism or arthritis. There has been no explanation to 
date to account for the fact that the majority of cases occur in 
women and most frequently in those at or after middle age. It 
has also been stated that many of these patients were allergic 
and had had episodes in their past history showing some such 
tendency, but nothing has beeen noted to date to account for 
the fact that it occurs more often in tlie plump, obese or better 
nourished patients. "What is the significant factor in a plump, 
middle-aged, allergic female with painful muscles or joints 
that leads to the use of analgesics? About 20 per cent of the 



AGRAIsULOC\'TOSIS 


1677 


cases have been reported in males and a few cases only m chil- 
dren. Although drugs imdoubtedly can cause the disease as 
shown in the experimental work in which it has been used by 
administering them to patients that have recovered, there still 
remains the group of cases in which no drug has been reported, 
some of which have been seen since the effect of amidopyTine 
has been emphasized to the profession. We also should con- 
sider the report in which thromboc5dopenic purpura ndth death 
resulted from the injection of Bacillus pertussis vaccine. We 
may consider this an allied disease although many authors 
have preferred to speak of true agranulocytosis in distinction 
from the cases which have hemorrhagic features and those 
which have been classed as aplastic anemia. A significant 
point is that the very^ same drug may cause any one of the 
above. I have not seen any reports, however, in which amido- 
pyrine caused thrombocytopenia or aplastic anemia. A final 
point that would bear investigation is how many of the patients 
in which amidopyTine or other drugs caused agranulocytosis 
had also had bacterial vaccines or antigens administered. 
These were given to overcome infection'. This infection has 
often been e\ddenced by a leukocytosis. Reduction of this 
has been interpreted as an evidence of the beneficial effect of 


the vaccine. Would it not be possible that the growing and 
widespread use of bacterial vaccines and antigens has been a 


factor in the development of these cases, especially in \uew of 
some reported cases in which they alone seemed to be the 
cause? Another point that is obscure is what is the mechan- 
ism which makes the lesions more or less selective for the 
mouth and pharymx. Can it be that there is any relationship 
between agranulocytosis seen, as a rule, in well-nourished people 
and often said to be among the professional class of physicians 
lawyrers, nurses, etc., and the well proved deficiency diseases’ 
lately shown to be due to a lack of nicotinic acid in the case of 
peUagra and black tongue of dogs? In pernicious anemia and 
m sprue the mvobement of the tongue with an aphthous sto 
matitis has long been known. 


dtese diseases. That cinaophen Carrie ''a“aSSocyS: 
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has already been referred to. It is interesting to note tliat it is 
used in dogs to produce experimental peptic ulcer.-” 

Another point for study is the fact that agranulocytosis 
is seen often in cases of arthritis in which it has been presumed 
that the pain has led to the use of amidopyrine and that the 
unusual effect of this drug is due to allergy or idiosyncrasy. 
It is significant to me that in both these diseases a neutropenia 
and also a granulopenia is found with great frequency. Eosino- 
philia, so characteristic of allergy, is not found in agranulocy- 
tosis until the recovery stage at wliich time an “eosinophilia of 
cure” has been referred to. The local phaiyngeal lesions of 
agranulocytosis can be differentiated from diphtheria, tonsil- 
litis, Vincent’s angina, apthous stomatitis by the smear, culture 
and, most important, the blood count, which should be taken in 
all ulcerative lesions of the mouth and phar3mx. An increased 
number of monocytes during recovery is suggestive of agran- 
ulocytosis. The acute infectious diseases in which leukopenia 
is present, ma}'' give a picture in which the granulocytes arc 
reduced to an extent resembling agranulocytosis, but the course 
of the disease and the characteristic symptoms of the infection 
will afford an evident clue in most cases. The cases of chronic 
leukopenia arc often accompanied by a macrocytic or micro- 
cytic anemia which will differentiate them from a true agranu- 
locytosis in which the blood count is said to be normal both 
before and after the disease.' Aleukemic leukemia presents a 
picture at times that is impossible to diagnose from agranulo- 
cytosis. It is only by following the course of the disease and 
taking repeated blood counts, that a final diagnosis can be 
made. The disease is seen more frequently in young people 
and slightty more often in males. A study of the bone marrow 
may determine the diagnosis but not always. Aplastic anemia 
is accompanied by a marked degree of anemia, bj' involvement 
of the blood clotting factors with a low red cell count and 
lowered hemoglobin. In a tj'pical case the difference from 
agranulocytosis is striking but in a mild case with lowered 
white count and granulocytopenia the diagnosis is not so easy. 
The cases of secondary agranulocytosis due to arsphenaminc, 
radium or .T-ray are likely to show signs of an aplastic anemia. 
The literature contains cases diagnosed agranulocytosis in 
which the red count was down’ the platelets low and in which 
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purpuric spots appeared. These were better diagnosed 
aplastic. We have mentioned the confusion which these cases 
have created because the difference has depended upon the 
degree of the toxic effect of the drugs. Therefore, some clin- 
icians have not considered these true cases of agranulocytosis, 
which they refer to as idiopathic. The trouble with the^ class- 
ification “idiopathic” is that here again we have the subdivision 
of those due to drugs and those in which the cause is unkno^vn. 
Acute infectious mononucleosis is to be differentiated by the 
generalized enlargement of the Kunphatic glands. In agranu- 
locytosis the glands of the neck may be enlarged, but the other 
glands are not involved. The liver and spleen are not enlarged. 
The large hunphocytic cells of mononucleosis are not to be 
confused with the normal ljTnphoc\des seen in agranulocytosis. 

In a disease which occurs so rarely and which often pro- 
gresses so rapidly it is difficult to evaluate treatment. It has 
not been possible to -check carefully one series of cases against 
another and compare the result of treatment. Obviously anti- 
pjTrine or any other drug that is thought to cause the disease 
should be withdrawn at once. Pentnucleotide, 10 cc. intramus- 
cularly four times a day, has been widely used since it was 
introduced by Jackson. It increases the number of leukocytes. 
The expense of the treatment is a great detriment to its use in 


borderline cases. I have never known of a grave case in which 
it was not obtained, when asked for. Leukocytic cream is 
used instead of pentnucleotide and is preferred to it by some 
authors. Adenine sulfate, 20 cc. daily, intravenously, is recom- 
mended by Reznikoff . Nucleic acid has also been used, hlore 
recently glutathione has been suggested on the theorj^ that the 
sulfhydrjd radical stimulates cell division and may, therefore 
stimulate the bone marrow to regenerate. It has not been 
tried extensivelJ^ Transfusion of blood should be tried in all 
cases. The objection has been raised that a 200-cc transfusion 
xs-iU add veri^ few granulocjdes to the blood streanr L ver 
therapy should also be used. The objection to this has been 
that It particularly stimulates the production of red blood cells 
which are not mvolved in this disease. One case of a-ranulo 
cjdosis IS reported occurring during the course of liver Aeranv 
.X-Rays have been wijiely used, although here as with t£ othe^ 
measures used .t is ddficult to prove their value. Mmy cSes 
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of severe aplastic anemia have followed x-ray therapy and 
some cases of secondary agranulocytosis have occurred. The 
treatment recommended is a mild stimulating dose over the 
long bones and sternum. The administration of 60 to 120 
grains of fresh strained yellow bone marrow daily is said to be 
beneficial.^^ Various bone marrow preparations are on the 
market. 

That primitive man made use of the raw marrow is seen 
from this description of an Indian buffalo hunt. There were 
special parts tliat were eaten raw, immediately upon making 
the kill. The rest were carried off to camp to be cooked or to 
be preserved for future use. Francis Parkman in “The Oregon 
Trail” describes a scene just after the buffalo has been shot, 
“Some were cracking the thigh bones and devouring the mar- 
row within. Others were cutting away pieces of the liver. 

. . . [They] proffered me a marrow bone so skillfully laid 
open that all the rich substance within was exposed to view at 
once.” A part removed from the mouth was given to the small- 
est boy. Parkman did not see just where this came from. 

Turpentine injections have been used to produce sterile ab- 
scesses to stimulate white cell production. One author advised 
the transfusion of blood from a leukemic patient. Leukemia 
has been produced experimentally in animals by the injection 
of leukemic blood. 

Vitamin C and vitamin B have both been recommended. 
They should be given by h5^odermic. The diet may also be 
arranged with them in view; therefore, asparagus, raw cab- 
bage, raw tomatoes, kidney, wheat germ, egg yolks and fresh 
fruit juice may be ordered. Many of these patients have such 
severe throat involvement that they cannot take any food. 
They are so ill that it is imperative that they have good nurs- 
ing. If sepsis sets in it is treated accordingly. Do not neglect 
the care of the mouth. Sodium bicarbonate, hexylresorcinol, 
and even sulfarsphenamine have been used locally to control 
the infection, especially Vincent’s organisms. 
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THE PROBLEMS OF THE POSTOPERATIVE 
GALLBLADDER PATIENT 


The medical treatment of gallbladder disease is no more 
important than the treatment of the gallbladder patient who 
has already been submitted to surgerj’. Ondng to the popu- 
laritjf of operative intervention not only in the acute condition 
but as a solution for many of the problems regarding chronic 
gallbladder disease, gaUbladder surgery is perhaps the most 
frequent source of operative intervention in the upper abdo- 
men. The result is obvious. There are now an ever-increasing 
number of individuals in any cross section of the population 
who have had some form of gallbladder surgeiAL If these 
results were uniformty good there would be no need for further 
comment. That they are not uniformly good is apparent from 
our own experience and from practically all clinicians and 


surgeons who have had to handle man}"- of these problems. In 
nearly twenty-five years one of us has had in private practice 
over 300 individuals who complained of trouble subsequent to 
gallbladder surgery and a cross section of hospital practice 
will reveal an increasing number of these cases. This does not 
mean that gallbladder surgery properly performed and in 
selected cases is not a brilliant and successful procedure. On 
the contraty it is probably one of the most satisfactory in the 
abdomen, second only but by no means equal to the* success 
obtained by appendectomy. 


No surgeon wiU deny that there are failures. Such a state- 
ment would only argue for inexperience in the face of the 
world’s literature as it stands to day. There are failures and 
somehmes &ey are vety serious so as to impose chronic in- 
validism. The failures can be classified somewhat as follo^vs; 
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1. Improper selection of the patient. 

2. Improper preparation of the patient. 

3. Poor operative technic or complications incident to the 
many technical problems dealing with this subject. 

In the first group, improper selection, we might divide this 
into three parts: 

1. Incorrect diagnosis. 

2. Associated disease. 

3. Improper timing of the operation. 

Incorrect diagnoses are by no means uncommon in gall- 
bladder disease. By means of carefully controlled cholecys- 
tography and duodenal tube technic these failures in the actual 
diagnosis of gallbladder disease are markedly reduced. On 
the other hand the frequency with which other abdominal con- 
ditions occur and are frequently masked under symptoms 
similar to biliary tract disease demands that these associated 
conditions be clearly understood and if necessary receive ade- 
quate treatment. In other words, the problem is not merety 
the diagnosis of gallbladder disease but it might be enumerated 
as follows: 

1. The demonstration of biliary tract disease alone as an 
entity requiring operation. 

2. The possibility of associated disease in other viscera 
accounting for the condition of the patient. 

3. The possibility that the associated condition is more 
definitely responsible for the state of ill health than the asso- 
ciated biliary tract problem. In the last instance biliary tract 
surgery ^vill obviously fail to relieve the patient. 

In our experience, the diagnostic problems frequently asso- 
ciated with gallbladder disease and not relieved by gallbladder 
surgery are the following: 

1. Appendicitis . — In our experience many of these cases 
have already had an appendectomy. We have noted several 
instances, however, where symptoms were definitely referable 
to the appendix. Ordinarily the low-grade appendiceal prob- 
lem creates comparatively little difficulty in the course of the 
operation for chronic gallbladder disease. The association 
with appendiceal inflammation via the duodenum and possibly 
the biliary tract and liver has been commented upon in the 
literature particularly by French observers. Furthermore the 
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appendix constitutes, when infected, a fixed focus in the abdo- 
men. Under any survey of persistent digestive symptomat- 
ology, the status of the appendix should be considered. In 
each instance ^ve make an a:-ray studN' of the lower right quad- 
rant. 

2. Peptic Ulcer.— Peptic ulcer, more especially duodenal 
ulcer, is a fairly common association of gallbladder disease. 
In our own group the incidence has been relatively high. It is 
of interest to note that many of the chronic gallbladder symp- 
toms may be duodenal in 1)^)6 and duodenitis is a ver^^ common 
condition in biliary tract disease. For that reason a patient 
with gnawing hunger pain and flatulent indigestion may reveal 
the exceeding^ irritable duodenum of duodenitis with possible 
e\ddence of biliary tract disease, or he may reveal duodenal 
ulcer and gallbladder disease associated. We have had a 
rather large number of these problems and where this associa- 
tion occurs, it is necessary that the diagnosis be exact because 
the treatment of gallbladder disease may actually fail to control 
duodenal disease while the relatively high fat dietary' used in 
duodenal ulcer may continue to aggravate the gallbladder. It 
is this association which explains many of the therapeutic fail- 
ures where a duodenal ulcer exists. In most of these problems 
we use a dietary of the gallbladder type with in-between feed- 
ings and therapy directed to the control of the secretions. In 
severe cases, where there is a penetrating lesion with pro- 
nounced pain in the duodenum the early stage of the disease 
must entirely be controlled by the ulcerative phenomena. We 
have seen a number of instances where the diagnosis of duo- 
denal ulcer was not substantiated but where the problem was 
plainly a biliary tract disease with duodenitis. Furthermore 
the removal of the gallbladder will leave the resultant duoden- 
itis as well as cholangitis unimproved. If the observer makes 
it a rule to follow carefuUy the evolution of the lesion (ulcerl 
by recheck with .v-ray examination it is usually possible to 

demonstrate either an improvement in the lesion or failurp in 
therapy. m 

3. Cancer.— Failure to diagnose carcinoma is a 
mon clmical mistake. Gallbladder disease, in partiLlar afSr 
an acute attack may result in pronunnced loss in Jight ' jf 
the loss ol weight contmues, one thinks of the possibffity o 
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associated pancreatic disease. Nevertheless continued loss of 
weight with upper abdominal indigestion, particularly during 
middle life, always gives rise to the suspicion of malignancy. 
The three sources of malignancy are the stomach, the pancreas 
and the colon. Of these, only the pancreas is likely to be 
overlooked. Sooner or later, after unmistakable phenomena 
appear and it has been pointed out that in cancer of the head 
of the pancreas one may have a negative shadow with the cho- 
lecystogram. Painless jaundice, a palpable gallbladder, large 
fatty stools are characteristic of the disease at its height. Pre- 
ceding its evolution, however, it may be masked by gall- 
bladder phenomena. It is desirable that the surgeon be aware 
of the possibility of such a diagnosis. Fortunately the careful 
surgeon always explores the pancreas. 

4. Cholangitis. — Cholangitis, when frankly associated witli 
jaundice and recurrent signs in the upper right quadrant, is 
not difficult to appreciate. A low-grade inflammation of the 
ducts, however, is more difficult to diagnose. The testimony 
of the duodenal tube will probably do more than anything else 
to demonstrate the character of the bile obtained in this con- 
dition. Nevertheless, cholangitis with gallbladder disease 
should be given careful medical consideration before an opera- 
tive solution of this problem is sought. 

5. Hepatitis . — Hepatitis is a great battle ground in the 
question of biliary tract disease. There are those who believe 
that gallbladder disease does not exist without associated dis- 
ease of the liver and there are some observations which lead to 
the belief that it is exceedingly uncommon. In any event 
surgery is not performed for hepatitis, nor is it desirable to 
perform surgery when the function of the liver is seriously 
compromised. The causes of hepatitis are manifold, varying 
from chemical, bacterial, allergic, to metabolic factors and 
the disease is an insidious one, scarcely recognized, unless care- 
ful liver tests are performed. The need for its recognition, 
however, is important because liver damage is a serious contra- 
indication to operative procedure. Furthermore some of the 
French and German observers are of the opinion that asso- 
ciated hepatitis is the commonest single cause of failure in 
gallbladder operation. 

6. Pancreatitis . — We have already referred to the pos- 
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sibility of pancreatic involvement. Unless this is pronounced, 
it is not easily recognized by ordinary clinical procedures. 
There are numerous claims that cholecystectomy cures man}' 
cases of low-grade pancreatitis. At the operating table the 
surgeon will recognize pancreatitis as an induration and thick- 
ening of the gland, which usually spells trouble for the patient. 
Where pancreatitis is severe, the patient may continue to lose 
weight and continue to have definite upper abdominal indiges- 
tion. Its presence can be recognized by quantitative duodenal 
tests as well as the pancreatic t}q)e of stool. It is usually 
treated by an appropriate diet and preparations to aid in food 
digestion and assimilation. 

7. Colitis . — One of the commonest associations of gall- 
bladder disease is a disturbance in colon function, namely con- 
stipation. In many of this group there is present evidence of 
some colitis. The mere fact that the portal vein drains the 
large bowel and the liver receives the impact of vitiated portal 
blood suggests the importance of this problem in the treat- 


ment of the biliary tract invalid. Chauffard in particular 
emphasized the importance of this problem in its repercussion 
on the liver cell, which would determine quality and quantity of 
the bile which was elaborated. Elsewhere we have pointed out 
that colon dysfunction frequently results in dysfunction of the 


gallbladder; as Lahey and Jordan pointed out some time ago. 
For this reason and because the bowel problem frequently per- 
sists after operation, it is necessar}’' to direct attention toward 
that -point. In our experience 75 per cent of our gallbladder 
patients were constipated or showed some signs of colitis or 
colon dysfunction. In the operative group that returned for 
treatment as long as ten years after operation, fully 65 per 
cent showed the same phenomena. It is furthermore apparent 
that the majority of these cases are spastic in type For that 
reason treatment must be directed along certain lines': 

(a) Use of sedatives and antispasmodics. 

{b) Use of bowel-regulating medication 


_ (rf) Appropriate vaccine therapy where there is evidence of 

mflammation of the colon and bacterial resorption 

8. Renal Stmm.-Renal stone has, in our experience, given 
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symptoms in the upper abdomen mirm'cking gallbladder dis- 
ease. We now have a series of cases in which gallbladder dis- 
ease and stone are associated. In one instance, an operation 
in the left ureter for stone precipitated an almost fatal attack 
in the right quadrant \vith severe liver insufficiency. 

9. Adhesions . — ^Adhesions may occur in any part of the 
abdomen. They may be due to old abdominal surgery or they 
may be due possibly to a gradual thickening of bands which 
occur, but which through a mechanism somewhat similar to 
what Lane described, are due to a crystallization of lines of 
force or traction, which result in the formation of bands which 
impair visceral function. 

Finally, one must bear in mind the possibility of diagnoses 
which may always explain abdominal phenomena, such as the 
crises of tabes, abdominal angina, lead poisoning and even 
some of the reflected phenomena associated with coronary 
vessel disease. 

The question naturally arises as to how far the biliary’ 
tract must be damaged to necessitate operative interven- 
tion. Equally important is the time of intervention which will 
find the hepatobiliary tract in the best condition for such a 
procedure. In many instances, records of a careful history and 
physical examination and even careful duodenal and a;-ray 
studies, the physician is hesitant as to operative procedure. 
Nearly one half of all gallbladders removed at the operating 
table are sterile, according to the testimony of the most prom- 
inent surgeons in the world. Therefore the argument that the 
gallbladder represents an active focus of infection is by no 
means so potent when one reviews the evidence. Furthermore 
the contention that the gallbladder once infected remains in- 
fected, is by no means a truism. On the contrary, the evidence 
from the experimental standpoint would suggest that infection 
would disappear from the gallbladder under appropriate con- 
ditions, just as it disappears from other organs in the body. 

We may speak of latent gallbladder disease but this expression 
is an ambiguous one. It fails to do more than simply visualize 
a shadowy concept of what is present and what may follow. 
Today there is a broad line of demarcation between gallblad- 
ders with stone and the stoneless gallbladder; surgeons are 
almost universally of the opinion that calculous cholecystitis 
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always demands an operative procedure and the majority of 
internists seem to share the same opinion. However, serious 
thought would indicate that there are cases of calculous chole- 
cystitis that can be safely let alone and furthermore that tliere 
is a f av'orable* and unfavorable time for gallbladder operation. 
It is absurd to lay down a clinical rule inasmuch as the phys- 
ician is always compelled to individualize each particular 
case. Friedrich of Budapest pointed out so well some years 
ago, '‘Not too soon, and not too late, but select the right time 
for operation.” Furthermore as Friedrich points out, the gall- 
bladder is only part of the biliary tract, of which the liver and 
biliary passages are equally important. Simply because the 
gallbladder with gallstones is removed, it does not follow that 
the liver and remaining biliary passages are healed, nor does 
it follow necessarily that the gallbladder is a source of biliary' 
tract patholog\L On the contrary there is much to suggest that 
it is the end-result of factors whicli are clearly outside the 
domain of the gallbladder. Certainly a disturbed liver func- 
tion and seriously comprised biliarj’^ tract are frequent after- 
maths of gallbladder surgerjL 

From these obser\'ations it would appear that gallbladder 
removal is only justified when its function is hopelessly com- 
promised. Certainly the physiological status of the biliary' 
tract is altered. The extrahepatic radicles and, accordint^ to 
some observers, the intrahepatic branches are dilated. In a 
certain number of cases the functional status of that or^ran is 
not clear, but it seems probable that hepatic insufficiency fre- 
quently precedes and also follows cholecystectomy. 

There is no question that indigestion and pain follow chole 
cystectomy and that it is by no means the ideal operation that 
appendectomy happens to be, for instance. Naturally this will 
depend upon the underlying factors presented by the patient a. 
well as the techmcal difficulties resulting from the operatio^ 
Even some of the best surgeons fail to agree as to tbp L 
metliod of technic. According to Friedrich, there are two 
groups of surgeons: (1) Kehr. Diebold VerP Ai 
Finsterer, Huttner, who are likely to use Ihe oop 

ffiainage and the other group characterized by 

Bier, Hoftmeister, Haberer, Schutte Mavo WR f 

the abdomen primarily and claim tta; adhsions ^op 
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with the latter method. The frequency of pain following 
cholecystectomy is quoted variously by certain European 
authors. The large surgical statistics of Hotz give 20 per cent; 
Rhoda 19 per cent; Hintz 10 per cent; Lilk 32 per cent. From 
the standpoint of the internists, Umber 47 per cent; Berg- 
mann 70 per cent; Lowenberg 21 per cent; Lumnitzer 2 per 
cent; Neuber 20 per cent. According to Friedrich 3 per cent 
of cholecystectomies are followed by distress or pain. Perhaps 
in a fairly large proportion of these cases, distress or pain is 
not due to the operation. There is probably another explana- 
tion. According to this author many other conditions like 
ulcer, appendicitis, colitis or pancreatitis were present. If we 
thoroughly study these cases, obtain a careful history, do a 
complete .r-ray study of the entire digestive tract, fractional 
gastric analysis, duodenal intubation and urinary and blood 
studies, as well as functional tests of the liver, the explanation 
frequently becomes apparent. One is forced to the conclusion 
that these studies should have been made in many instances 
before operation, with greater profit to the patient. Certainly 
the findings frequently revealed by such an inventory would 
have been helpful to the surgeon and revealing as to post- 
operative treatment. 

Physical examination might have revealed local tenderness 
and the presence of Head’s zone. x-Ray studies may reveal 
ulcer, gastritis, colitis, appendicitis, diverticulitis, duodenal de- 
formity as well as adhesions and spastic phenomena in almost 
any part of the digestive tract. Beclere, in the International 
Congress at Vichy, claimed that the duodenal bulb was always 
deformed following cholecystectomy. In the first series of 
studies which one of us made, 51 per cent showed fixation or 
deformity of the duodenal bulb. Duodenal drainage points to 
the possibility of associated cholangitis, duodenitis and even 
residual stone in the common duct. 

Today we know, according to Friedrich, that the removal 
of the gallbladder does not lead to achylia, but that the latter 
is probably due to an associated gastritis. Following chole- 
cystectomy, according to this author, anacidity is as common 
as hyperacidity, except that it is probably more significant^ of 
associated gastritis. This has been our experience. Friedrich 
found normal acidity in 48 per cent, hyperacidity in 29 per 
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cent and anacidity in 23 per cent. He made no distinction be- 
tween the subacid and anacid groups. There is, however, no 
evidence, to our knowledge, to suggest tliat choleci'stectomy 
produces anacidity. On the other hand, it is likely that the 
low acid group manifested similar acid responses before opera- 
tion. Study of tire stool, studies on the duodenal contents, 
the diastase and lipase, throw light on pancreatic function. 
The status of liver function is revealed by the bromphthalein 
test, the galactose sugar, test and the bilirubin level of the blood 
as well as the urobilinogen study. A distinction must be made 
between biliary colic, such as might characterize a stone in the 
common duct and the simpler forms of indigestion such as 
flatulent indigestion, heartburn, distress or diarrhea, not at all 
uncommon in the interval of physiological adjustment. The 
former is naturally one of the most serious complications, 
characterized by pain, colic, jaundice and even Charcot fever 
due to an associated infected cholangitis. It has been claimed 
that symptoms due to adhesions appear much later follondng 
operation, but von Bergmann and his school claim that ad- 


hesions alone seldom induce distress. It is apparent in many 
cases over a lapse of years that the distress can hardly be due 
to adhesions alone. If there is anything which stands out in 
the foreign literature on this subject, it is the fact that one 


must consider the possibility of rcsidjial disease of the biliary 
passage and liver. Liver disease can arise through hematog- 
enous channels, arterial as well as venous, through rare as- 
cending infection and by lymphatic association. Our one hope 
of diagnosing cholangitis is by means of duodenal intubation 
which may reveal bacterial and cjUologic changes, indicative of 
a residual cholangitis and even the infecting organisms On 
the other hand, the bile may be sterile and stiU there is nresent 
advanced changes in the ducts and even in liver function Di<; 
turbances in pancreatic function as we have alreadv desmhpH 
can easily occur, following this operation, as Gulek^, von Bern’ 
raann and Polya have pointed out. Following cholecw;tPrf. 
certain changes such as Westphal has pointed ^ 

In the absence of regular function of the gaUbla^P^ T' 
disturbance in the tonus of the sphincter ft f ' " 

bile might enter the pancreatic ducts and Ltivate Ih ^ 
creatic ferment. Apart from bacterial action one 

v/uc ujust con- 
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sider the possible influence, of sterile bile. These observations 
by Westphal are significant of what might happen. "While a 
residual stone in the common duct is the commonest cause of 
recurrent biliary colic, following gallbladder operation, the pos- 
sibility of recurrent stone formation somewhere along the 
biliary passage, whether high up in the hepatic radicles or 
lower down in the common duct must also be considered. 
Added to this possibility are the inflammatory swellings, spasm 
or even organic deformity of the ducts themselves. It must 
be apparent that even slight anatomic change may occasion 
widespread functional disturbances. Rosenthal speaks of post- 
operative cholangiopathies. From these remarks it is appar- 
ent that we have the following possibilities after operation, 
each of which must be considered from the standpoint of the 
diagnosis and treatment of individuals who complain of upper 
abdominal discomfort due to residual stone in the common 
duct. This can occasion severe biliary colic in every way sim- 
ilar to attacks which the patient complained of before the gall- 
bladder operation. Stone in the common duct may cause ob- 
structive jaundice. On the other hand, as numerous authors, 
Judd and others, have shown, and our own experience would 
substantiate;, jaundice may be entirely lacking, even during 
and following the attack, although there may be a slight rise 
in the serum bilirubin. The diagnosis of stone in the common 
duct is usually made by a;-ray, which may or may not reveal 
a shadow. At times this is difficult or impossible. Duodenal 
intubation may reveal findings similar to those encountered in 
calculous cholecystitis; cholesterol crystals, calcium bilirubin, 
increase in leukocytes and mucus. But, on the other hand, 
we have found crystals with no evidence of stone in the bile 
of patients, following cholecystectomy. Biliary colic may be 
so severe and associated with cholangitis as to produce a clas- 
sical picture with Charcot fever, chills, fever, pains and leuko- 
cytosis. The treatment of the common duct stone will be along 
these lines: 

(a) The administration of adequate sedation and antispas- 
modic therapy. 

(b) The use of the duodenal tube. 

(c) A bland, low cholesterol dietary with plenty of fluids. 

(d) Antisepsis, hexamine or salicylate therapy. 
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If the evidence is clear and medical relief fails to occur, 
surgery is^of course indicated. If such an attack occurs in the 
hospital, following operation and there is an open fistula, the 
injection of lipiodol may definitely reveal the form and position 
of the stone. Such a film coupled wnth barium in the duo- 
denum will enable the surgeon to localize fairly well the posi- 
tion and form of the calculus. We have had this experience on 
several occasions. 

1. New Stone Formation . — ^There is no reasonable doubt 
that stones form in the biliary passages after the removal of 
the gallbladder. We have had this evidence in several cases; 
one in which, on three separate occasions, stones were removed 
from the common duct and recurred. That this possibility 
is not uncommon is our belief. Not everj^ attack of biliary 
colic following cholecystectomy can be considered as a stone 
left in the ducts. It is probable that small calculi have mi- 
grated or new calculi have formed. In any event the treat- 
ment of such stones will be similar to that outlined for residual 
stone, but it is needless to point out that every means in our 
power should be carried out to improve the function of the 
biliary tract and liver. 


2. Cholangitis . — ^INIany European observers are of the 
opinion that this explains many of the phenomena' not relieved 
by surgery. The diagnosis is most conveniently made witli the 
duodenal tube and the bile fractions obtained show an increase 
in white cells, epithelial exfoliation from the ducts, inflamma- 
tory debris and not infrequently pure cultures of organisms 
known to produce biliary tract disease. The treatment of such 


a problem demands all those measures to improve colon func- 
tion, stimulate liver actmty, clear the ducts by means of the 
duodenal tube, the use of mineral water therapy and finalh’- 
the various methods such as vaccine therapy and filtrate ther- 
apy, to improve the patient’s resistance. It is always desirable 
to seek for other primary foci in the teeth, throat and bowel 
wall, in order to control or remove preexisting foci of infection 
3. Fe/>afitf5^The diagnosis of fiver disease in these cases 
demands methods which vnh show only slight changes in 
tion. Unfortunately most of our method^ the dye tests and 
the sugar tests are effective only when the fiver function is 
seriously compromised. It is scarcely necessary to point out 
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their significance. Some observers claim that increased uro- 
bilinogen is a comparatively early finding. In any event one 
adds to this tlie icterus index and the quantitative van den • 
Bergh reaction. Liver disease, more than any other type of 
visceral disease, demands a careful search of the habits, dietetic 
and otherwise, of the patient as well as the question of bile 
function. It demands a carefully arranged dietary, an avoid- 
ance of fatigue, a control of foci of infection, the very cautious 
administration of drugs, which are known to exert a toxic in- 
fluence on the liver, such as cincophen, salvarsan, metallic 
poisons, barbiturates. It demands an improvement of biliary 
tract function and, most important, control of those factors 
which enter through the portal vein (bile function). 

4. Pancreatitis . — We have before m'entioned this possi- 
bility and also the method of treatment used in these cases. It 
is needless to point out that the pancreas can very definitely 
explain continued ill health on the part of the gallbladder in- 
valid, the recognition of which demands certain dietary and 
medicinal adjustment. 

5. Duodenum . — ^We have been particularly impressed with 
the duodenum as a cause of upper abdominal complaints. As 
before mentioned, duodenitis is an exceedingly common asso- 
ciation of gallbladder and biliary tract disease, recognized by 
the appearance of the duodenum on the a;-ray screen and the 
character of the material obtained by the duodenal tube. This 
demands practically the same treatment for ulcer of the duo- 
denum; sedatives, antispasmodics, protective medication, small 
frequent feedings and even vaccine therapy. Apart from in- 
flammations of the duodenum, which alter the mucosa of the 
organ, we also have deformities of the duodenum which follow 
gallbladder surgery. The first is fixation or distortion of the 
organ. The second is adhesions, going to the second or third 
portion, inducing angulation, puddling and even third portion 
delay. All of these are common every-day findings, for those of 
us who are called to study them. Where there is serious me- 
chanical difficulty with definite gastric delay, surgery is the 
only solution to the problem. In many instances, however, 
the patient complains of heaviness, particularly after large 
meals; of regurgitation, heartburn, bloating and definite intol- 
erance, frequently to fats or substances requiring long digestive 
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periods. This diagnosis can onl}' be made on tlie .T-ray screen 
and the competent observer will notice how far gastric function 
is compromised where there is real mechanical difficulty. The 
stomach picture may even resemble tliat of pyloric obstruction. 
In the ordinary cases, however, tlie difficulty is only partial ob- 
struction. Finally, diverticula are not uncommon. 

6. Adhesions 0 ] the stomach, fixing and deforming the py- 
lorus and lesser curvature, inducing reflex gastric phenomena 
to the colon at or near the hepatic flexure. Verbrycke claims 
to be able to diagnose this disturbance by the shift in the angle 
of the colon, following the contraction of the gallbladder 
shadow after the administration of a fat meal. In an}^ event, it 
is bj'’ no means uncommon to find adhesions coming from the 
gallbladder to the hepatic flexure of the colon inducing right 
colon delay and even reflex phenomena, which are verj' dis- 
tressing to the patient. 

7. Colitis and Constipation. — Both of these are common 
conditions with the gallbladder invalid and demand attention 
and care in their handling. 

8. Defective Fat Digestion.— This must be due to pan- 
creatic disease or a disturbance in the bile flow, following 
cholecystectomy. An increase in split fats is common in the 
feces and demands attention not only from the standpoint of 
the diet but also tlie administration of appropriate remedies to 
improve bile function and to aid digestion. 
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have to be handled differently. The diagnosis of “B. coli,” 
therefore, must be confirmed by cultural studies. 

It is my aim to demonstrate by these remarks that one 
must be very sure of his ground before saying that a patient 
has a Bacillus coli infection involving the bladder alone. Any 
physician who pays close attention to the above requirements 
will soon find that a B. coli infection involving the bladder 
alone is a rare thing, and that when it does occur, it usually 
disappears in a short time, even if no treatment is given. If it 
does not disappear within, at the outside, three or four weeks, 
the doctor may confidently inform the patient that he has more 
than a simple cystitis, that there is something keeping up the 
infection, and that further investigation is necessary. 

The history, therefore, is a very important item. Did the 
patient suffer from “pyelitis” when a child? Have there been 
any previous attacks of “cystitis”? If so, how many, and 
when did they occur? Have there ever been pain in the back, 
chills, and fever? Is there any difficulty or frequency of urina- 
tion between attacks? These and other similar questions show 
whether the infection is a new thing, or whether it has been 
present for a long time in a chronic, recurrent form. Unless it 
is a new thing, it is better not to waste much time in attempts 
at treatment, but to make a complete examination at once. 

Study of the urine is very important. An excessive amount 
of pus indicates with certainty obstruction and stagnation 
somewhere; excessive numbers of bacteria have the same sig- 
nificance. The infecting bacteria must be identified. If pus 
is present, and no bacteria can be found, tuberculosis must be 
suspected. If neither pus nor bacteria can be found, vesical 
neck obstruction, neurogenic bladder, or interstitial cystitis 
(Hunner ulcer) must be suspected. The bacterial study is es- 
sential, as sometimes bacteria are found without any pus. 

Physical examination may disclose an enlarged or tender 
kidney, enlarged ureters, or a distended bladder. On rectal ex- 
amination, an enlarged prostate may be found. Vaginal ex- 
amination may show an enlarged uterus or some pelvic mass. 

After all these examinations, a catheter may be passed just 
after the patient has voided, to determine if residual urine is 
present, and how much. The bladder capacity should also be 
determined. 
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While the bladder is filled, the outer end of the catheter 
should be held as high as possible. If the urine flows out no 
at all, or only when the patient strains, bladder paralysis should 
be suspected. This diagnosis can be made definitely by a regu- 
lar cystometric test. _ • - u ^ 

The male urethra may be explored with a bougie-a-boule 
to detect stricture, and the female urethra should be calibrated 
Nsith sounds, as a slight narrowing can maintain a chronic in- 
fection. 

The first and simplest way of investigating the deeper struc- 
tures is by .T-ray. A plain film usually shows tlie shadows of 
calculi, if any are present. Intravenous urography is available 
to any physician and is often of the greatest assistance. There 
are a few precautions to take in interpreting the pictures ob- 
tained. If the shadows of the pelvis, ureter, or bladder are 
distinctly abnormal, or if they are entirely lacking, on one 
side or both, one can be sure that there is something wrong. 
If, however, the outlines are apparently normal, one cannot so 
confidently rely on these findings, as definitely diseased kid- 
neys and ureters sometimes appear approximately normal in 
intravenous urograms. 

Cystoscopy, ureteral catheterization, and retrograde pyelog- 
raphy can usually be relied upon to clear up the problem. 
Ureteral catheterization is the only way to find out whether 
there is infection of one or both kidneys. When pyelograms 
are made, the catheter should be drawn down into the lower 
ureter, and the ureter injected, so that a good picture of the 
ureter may be obtained, too. A cystogram shows trabecula- 
tion, cellules, or diverticula of the bladder, suggesting obstruc- 
tion, or filling defects suggesting enlarged prostate or bladder 
tumor. 


Finally, the ureters should be explored with bulbous 
boupes,_as very slight narrowings may be sufficient to maintain 
a chronic infection. The normal adult ureter should admif 
a number 12 French bougie with no serious resistance 

A complete diagnosis may often be reached after only a 
few of these suggested procedures are carried out 
portant point is that in practically every case of a L ^ 
infection of the bladder which has TerSd f. T 
more some definite obstruction or other, patholoi j S wS 
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be found, and unless this underlying lesion is properly treated, 
it will be extremely difficult or impossible to cure the infection. 
If the underlying lesion is not found and treated, the patient 
may get better, but only too frequently this improvement will 
turn out to be not a cure but only a remission, to be followed 
in due time by another acute attack. One should not be satis- 
fied that a cure has really taken place until the urine is ab- 
solutely clear and sterile to culture. 

I hope it is evident at this point that the diagnostic side is 
very important. I have emphasized it because successful treat- 
ment depends very heavily upon correct diagnosis. The indis- 
criminate giving of medicine or of irrigations for “cystitis” 
without any careful examination will, with few exceptions, lead 
to cure only in those patients who would have recovered -ivith- 
out any treatment. 

By far the commonest lesion underlying a chronic or recur- 
rent Bacillus coli infection of the bladder is an obstruction of 
some kind. It may be at the ureteropelvic junction, along the 
ureter, at the ureterovesical junction, at the vesical orifice, or 
in the urethra. These statements apply to patients of both 
sexes, and of any age. I recently saw a male infant, five days 
old, with bilateral hydronephrosis and hydroureter due to a 
congenital narrowing of the vesical orifice. He promptly died 
of sepsis and uremia after infection was introduced on a 
catheter. 

Of very special importance are the types of obstruction 
which tend to become progressively worse. One example of 
this group is prostatic enlargement. The methods of treating 
prostatic enlargement are now so safe and so successful that 
long delays in instituting such treatment are no longer justi- 
fiable. Surgical treatment is particularly necessary if infec- 
tion is present, as the infection greatly increases the danger of 
inaction. Another example is the ureteral obstruction occur- 
ring in pregnancy. It is my belief that the urine of pregnant ' 
women should be routinely and frequently studied for infec- 
tion. If infection is found, steps should be taken at once to 
combat the obstruction and eliminate the infection. This gives 
much better results than the usual procedure of waiting until 
the patient is severely ill wth high fever before taking any 
action. 
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The treatment of the infection must include treatment of 
the underlying lesion. Obstructions must be relieved, stones 
and tumors removed. A badly damaged and infected kidney 
must be removed, if the condition of its fellow permits. If the 
underlying lesion is uncurable, as for instance a complete par- 
alysis of the bladder due to a spinal lesion, it is unlikely that 
the infection can ever be cured. 

In considering the methods of treatment to be used, I shall 
first take up the methods of attacking the infection directly. 
These methods may be used in the acute stage of new infec- 
tions during the first three or four weeks. The same methods 
are also used after the treatment of any obstruction or other 
underljung lesion, since the infection may persist even after 
tlie elimination of the underljung lesion. An example of this 
is the cystitis which often persists after a prostatectomy. The 
difference is that before the prostatectomy, no form of treat-- 
ment will cure the infection, while afterward it will usually 
yield promptly to the proper treatment. 

The grontli of Bacillus coli in the urine has practically no 
effect on the reaction of the urine. Since human urine is usu- 
ally acid, it will, therefore, remain acid if it is infected wtli 


B. coli, but tire acidity is not due to the growth of the bacilli. 
Bacillus coli will also grow in alkaline urine, and for that 
reason alkalinization of the urine usually is of no benefit what- 


ever as a curative measure. In the past, bladder irrigations 
with various solutions were given routinely for B. coli infec- 
tions of the bladder. We now know that the benefit, if anv 
from irrigations arose from the dilatation of strictures or na'r-^ 
rowings of the urethra by the catheter used in gmng the irri^a 
tion. For this reason, the passage of a few sounds nuU give 
equally good results, and in my own practice I abandoned blad 
der irrigations for the treatment of bladder infections vears 
ago. In short, direct treatment of bladder infections has at 
the present time been reduced practicaUy entirelv to the use 
of oral medication. We have two exceedinglv powerful, ^ 
ary antiseptics, so-called, in mandelic acid and^snTS •i'"' 
Both are effective against B coli Unle-c tu • 
nite evidence ot an“ nndelvd^fiesion if !! *«- 

and tender kidney, a distended bladder marked d^” f 
urination, a stone shadow on an r-rav ^ ° '^f^culty of 

-T ray film, or some similar 
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sign, the administration of one of these drugs may be begun 
at once. With either of them, good results may be expected 
within a week or ten days if at all, and it is useless to continue 
giving the drugs for more than two weeks. 

The manner of giving these drugs is now well known to 
the medical profession. Mandelic acid is given as one of its 
salts, usually calcium or ammonium mandelate. The urine 
must be kept very acid {pH 5.5 or less), giving if necessary 
ammonium chloride, and the fluid intake is to be kept low. 
The drug is apt to upset the digestion, and may have to be 
stopped on that account. When good results occur, they are 
usually rapid and dramatic. This drug has entirely replaced 
the ketogenic diet. Sulfanilamide is less distressing to the 
patient, but is more dangerous. It occasionally causes hemo- 
lytic anemia or agranulocytosis, and the patient must be 
watched much more carefully. The object of treatment is to 
create a fairly high concentration of the drug in the blood and 
tissues as rapidly as possible. To this end, large doses (60 to 
100 grains a day, usually 80 grains) are given for one or two 
days, and the dose then rather rapidly and progressively re- 
duced to from 20 to 40 grains a day. This dosage may be con- 
tinued for weeks if no unfavorable symptoms develop. The 
drug is rapidly excreted, and it is therefore advisable to give a 
dose every two or three hours, instead of every six to eight 
hours as at first advocated. The fluid intake should be kept 
fairly low. Ten grains of sodium bicarbonate should be given 
with each dose, not to alkalinize the urine but to prevent acido- 
sis. If the kidney function is impaired, large doses should not 
be given, but we now know that good results can be secured in 
such cases with much smaller doses. 

If medicinal treatment does not produce a cure within three 
or four weeks, or if recurrence takes place, a thorough study 
should be insisted upon at once. This is really the most im- 
portant message I can give you, and I have selected some 
cases for discussion to show how essential it is, and how the 
removal of the underlying lesion changes the infection from in- 
curable to curable. 

Before discussing the cases, I should say a word about 
focal infection. Many kidney and bladder infections are un- 
doubtedly hematogenous in. origin, and for these there must 
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be some kind of a focus of infection. I have seen dramatic 
cures of urinarj^ infections foUowing the removal of infected 
teeth or infected tonsils, but onty too often tlie search for a 
focus of infection is fruitless. One may say, tlierefore, that a 
search should be made, but that tlie other considerations de- 
tailed here are usually of much greater importance. 


Case I.— The first case I wish to present demonstrates how a slight ob- 
struction serves to maintain a urinarj^ infection. The patient is a married 
woman, aged forty-nine. She has two children, aged twenty-eight and twenty- 
three years. The labors were normal, and there was no Udncy or bladder 
trouble with or following either pregnanc>-. The tonsils and .all the teeth have 
been removed. Her medical story began two years ago with an attack of 
pneumonia. After this, the abdomen became enlarged, and an operation was 
performed. At this operation, a myomatous uterus and the ovaries were re- 
moved, and calculi were palpated in the gallbladder. Following the operation, 
catheterization was performed everj- eight hours for a week, and two weeks 


later frequencj’, burning, and a feeling of “pressure" over the bladder svere 
noted. These ss-mptoms continued for three months, varying in severity. In 
the worst periods, there was tenesmus, with extreme frequency and constant 
discomfort. There was occasional slight pain in the left back, but no chills 
or fever. On e.\amination, neither kidney was palpable or tender. There was 
slight tenderness in both lower quadrants. The external genitalia appeared 
normal. A No. IS catheter entered easily, obtaining 180 cc. of cloudy urine 
with large flakes of mucopurulent material. The bladder capacity was 550 cr 
Study of the urine showed many pus cells and a large number of short, plump 
bacilli which belonged to the colon group. ’ ’ 

These findings were so surprising that a No. 24 panendoscopc was inwrted 
under local anesthesia. The urethra was not greatly congested and no definif. 
evidence of contracture or bar obstruction was seen. The entire bladd r - ^ 
acutely inflamed and edematous. Urine coming from the ureter? 

be ckar. It was thought that there must be some obstruction, and further 
studies were plaimed. lurujcr 


iVt the next xisit, three days later, the s>-mptoms were mnrJ, 
my surprise, the urine obtained by catheter was crj’stal dear 
microscope showed no pus, blood or bactetia-4n fact ir . ’ ' ■ 

The bladder was again examined by panendoscope, and 't normal, 

normal appearance. Two more urethral dilatations wer" ' a 

mann dilator, reaching a maximum of No. 35 French^'^V'"™ 
remained entirely weU and free of sx-mptoms. ’ Patient 

The disappearance of the infection, which had h 
tion and which had persisted for three months ^ catheter infec- 

efiective cause of this disappearance was th= d---! dramatic. The 

instrument of size No. 24; namely, s mm h Panendoscopc an 

bubsequent events confirmed this c:rd—- ' 
relief obtained from mechanical showed also that th 

be permanent. Almost a 
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year later, there was a return of symptoms, and a few bacteria were again 
found in the urine. Three dilatations of the urethra gave complete relief. 
After another year, exactly the same thing happened again, and again three 
urethral dilatations gave complete relief and the urine became absolutely normal. 
The obstruction in this case was so slight that it could not be seen, but it was 
very effective in keeping up the infection. 


Case II. — The second case illustrates a similar situation in a male. More 
radical methods of treatment were, however, required. The patient was aged 
forty-one. He had contracted gonorrhea six months before, and the discharge 
had never entirely ceased, although it had become slight. He had voided twice 
at night since the beginning of the illness, and twice had passed a little blood. 
He complained of pain in the lower abdomen and burning on urination. He 
had been treated by massage and injections. Examination showed the stream 
rather small and weak, and the urine hazy mth numerous flakes and small 
shreds. The prostate was moderately enlarged, quite firm, adherent, and 
slightly irregular. The secretion contained much pus, largely in clumps. The 
urine contained many pus cells and a large number of bacilli, which belonged 
to the colon group. The panendoscope showed the bladder not trabeculated, 
but inflamed, the mucosa of the base being thrown into great transverse folds. 
The vesical orifice grasped the instrument tightly, and appeared pale and ir- 
regular. There was no definite median bar, and the declive was slight. The 
residual urine could not be determined. Rectal examination showed no definite 
indurated collar. The Wassermann reaction was negative. A short course of 
dilatation and massage produced no improvement, and the patient continued 
to have fever. After a retention catheter was inserted preliminary to resecting 
the orifice, the fever abated and the urine became clear at once, confirming 
the diagnosis of obstruction. The orifice was widely enlarged by transurethral 
resection. The tissue removed w’as firm, fibrous, and showed much mono- 
nuclear infiltration. The bladder infection never recurred after the resection. 
Healing was slow, with a little blood in the urine for two months. Three 
months after resection the urine was perfectly clear without shreds, and there 
were no symptoms whatever. 


In this case the onset of symptoms coincident with an at- 
tack of gonorrhea tended to obscure the real diagnosis. It 
must never be forgotten that the persistence of a cystitis means 
that there is some underlying lesion, no matter how the cystitis 
may have begun. 


Case III. — The third case is a somewhat bizarre one. In it the obstruc- 
tion was much more severe than in the first 2 cases, but was even more difficult 
to demonstrate. After its removal, the disappearance of the infection was as 
dramatic as in the other 2 cases. The patient is a girl, aged sixteen. She has 
13 siblings. and there is no similar condition in the family. The most striking 
thing in the history is that the patient has always been a bed-wetter, and has 
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mcnts showed nothing except a rather redundant, edematous and congested 
condition of the mucosa. The urethra could be dilated to size 35 TOth the 
Kollmann dilator, but the retention persisted. 

There was also a marked spina bifida occulta, the entire sacral canal being 
open. Cystometric tests, however, showed a very strong expulsive power of the 
bladder, corresponding to that found in obstructed and hypertrophied bladders. 
The conclusion was, therefore, inevitable that there was an obstruction of some 
sort at a point opposite or just above the external sphincter. This had to be 
treated very conservatively in order to avoid the danger of substituting incon- 
tinence for retention. Coagulation was tried at first without success, but after 
a few small pieces had been removed with the punch instrument, she became 
able to void freely. Catheterization and cystogram showed that the bladder 
emptied completely with no noteworthy retention either in the diverticulum or 
in the dilated left ureter. Her voids reached as high as 450 cc. at a time and 
there was no frequency. 

The. urine has shown a remarkable spontaneous improvement so that there 
is now no pus and cultures taken ten days after the punch operation showed 
no growth. 


It seems evident that the congenital obstruction of the 
urethra was the fundamental cause of all this patient’s troubles. 
The case demonstrates how inconspicuous such a lesion can be, 
and how its existence can be predicated upon other evidence 
of obstruction, even when actual visualization of the obstruc- 
tion is impossible. Again we see a dramatic spontaneous 
sterilization of the urine after removal of an obstruction. 

Case IV. — ^The fourth case is that of a little girl, aged seven months. She 
suffered from painful and frequent urination and fever for nearly four 
months. When I first saw her she had been in the hospital for more than one 
month. She had received the usual treatment of alkalinization and forcing 
fluids, then ammonium mandelate, and then sulfanilamide. The symptoms re- 
mained unchanged, and the urine at all times contained much pus and many 
colon bacilli. An intravenous urogram was unsuccessful, showing nothing diag- 
nostic. Cystoscopic examination was then carried out, showing an inflamed 
bladder and a normal vesical orifice and urethra. The urine from both kidneys 
was heavily infected with Bacillus coli. In retrograde pyelo-ureterograms the 
kidney pelves were appro-ximately normal, but both ureters were markedly 
dilated, especially in their lower portions (Fig. 176). There was evidently 
bilateral obstruction at or near the ureterovesical junction. With the pan- 
endoscope, it was possible to dilate both lower ureters to No. 7 French. Almost 
at once improvement began, and within two weeks the frequency had disap- 
peared, the temperature had become normal, and the urine had become clear. 
She gained rapidly in weight and strength in spite of a bilateral mastoid infec- 
tion occurring shortly after. 
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with a fetid, unpleasant odor. The ureter had been dilated a few times, but 
the dilatations always made the patient ill for two or three days. 

The general examination was essentially negative. The operative wound 
was well healed. The urine was cloudy, with a fetid odor, and contained an 



Fig. 177. — ^Retrograde right pyelogram, Case V. Note sharp narrowing at 
site of ureterotomy just below ureteropelvic junction, remainder of ureter 


approximately normal. 


enormous number of colon bacilli, with comparatively few pus cells. This in- 
fection had persisted for six months, in spite of active treatment by a com- 
petent urologist. I gave ammonium mandelate, and examined the patient two 
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weeks later. At this time, the urine was clear and sparkling, and under the 
microscope showed no pus or bacteria. The fetid odor had (hsappeared four 

days after the medication was started. _ _ 

The pain in the right kidney region continued in spite of the clearing of 
the urine. A pyelogram showed the kidney pehds markedly dilated, due to a 
narrowing or stenosis in the upper part of the ureter (Fig. 177). Suffice it to 
say that the pain was finally relieved by repeated and quite radical dilatation 
of the ureter (size No. 17.2 French). 


The important thing is that the ammonium mandelate 
eradicated the infection even while there was a definite upper 
ureteral obstruction and enough hydronephrosis to cause con- 
stant aching pain. This suggests that there may be some danger 
in the use of such powerful urinary antiseptics. If tliey are able 
to eliminate infections in the presence of obstruction, it may 
be that in some cases where the obstruction itself causes no 
pain, serious progressive damage to the organs above it can 
go on without the knowiedge of the physician. To avoid this 
danger, an intravenous urogram at lie very least ought to be 
taken in all cases, so that w'e may have some knowledge of 
the state of the urinarj^ tract and of the existence of obstruc- 
tions, if any. 

The sixth case illustrates another interesting fact about 
bladder infections. It is that the infection may persist for 
some time after the removal of the underljdng obstruction. 
This may be due to the presence of cellules or small diver- 
ticula, or to other causes with which we are not familiar. It 
is often seen after prostatectomy or prostatic resection. In 
such cases the new urinary antiseptics may be of great value 


patient is a man, aged fift>--two. He presented himself 
year and a half ago, complaining of frequent and difficult urination 
ination showed an enlarged prostate, and the urine was infected with BaS^ 
coll Treatment was by transurethral resection. The operation was not cm 
plete, and more tissue was removed on two occasions. The s^^nntn^= T 
persisted. Ver>- careful examination showed the nrostahV ^ 
oughly removed. The bladder capacity was 420 cc and there^^^™‘^^°" 
urine. The urine, however, remained heaxdly infects Ld ♦he'^^ “°/esidi 
tion contained much pus. The patient attended a- “ P>^ostatic sea 
four months without »y b™ai; “Lt'"'”*''’ !».“■'«. 

Treatment conasted of bladder irrieations and ^ “ mcreasr 

and the passage of sounds. One“ mo^th L “ ’ 

prescribed. SLx days later no badUi could be m^delate w 
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symptoms were much improved. At the end of another sk days, he was able 
to void 400 cc. of clear, sparkling urine which contained no pus or bacteria. 
He no longer had any pain, slept through the night without voiding, and con- 
sidered that he was perfectly well. 


With the weapons now at our disposal, very few cases in- 
deed of bladder infection should fail to benefit from treat- 
ment. This will be true, however, only if the physician takes 
the attitude that the underlying causes must be sought out in 
every case of persistent infection. The search must be thor- 
ough, the searcher tenacious in his purpose, for the underlying 
cause is not always easy to discover. The physician may well 
be encouraged in his efforts by the recollection of how amaz- 
ingly the outlook has changed for the patient with a urinary 
infection. Ten years ago, bladder irrigations and pelvic lavage 
were the standbys, and most of the patients who did not get 
well in a week or so never got well. At the present time, the 
urologist does not despair of any case unless the underlying 
lesion is incurable. Progress in this field has been as rapid 
and dramatic as in any field in medicine or surgery. 
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Personal Cases Operated in Midst of Hemorrhage (S Cases) 
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cases, including the 49 that received at the time or soon there- 
after only medical treatment, and finally (D) a review of the 
literature with special reference to the form of therapy em- 
ployed and the results obtained. Our primary aim is to de- 
termine what form of treatment is best suited to any particular 
patient witli a bleeding peptic ulcer. 

(A) PERSONAL CASES OPERATED IN MIDST OF 
HEMORRHAGE ( 5 ) 

Table 1 gives the significant facts in regard to the 5 cases 
that seemed to demand surgical interference in the midst of 
the hemorrhage. All of the patients died either from con- 
tinued hemorrhage, or from complications arising during the 
early postoperative period. It will be noted that 2 of them 
were quite young (in the third decade of life), while only 1 
was over forty-two years of age. Attention is directed to this 
age incidence because of the general belief that only the more 
elderly patients fail to secure a prompt cessation of hemor- 
rhage on a conservative plan of treatment. Equally in dis- 
agreement with current opinion is the fact that none of them 
had had a hemorrhage preceding the one that led to operation; 
one of them developed his hemorrhage while in the hospital 
and on a Sippy program of treatment. The symptoms indi- 
cate, however, that ulcer had been present five or more years 
previously in each of them. This suggests that the ulcer may 
have been sufficiently callous to prevent retraction and closure 
of the open vessel. The degree of the hemorrhage is shown by 
the fact that the hemoglobin and red blood cells reached such 
low levels as 20 (per cent)/l.S (million), 28/1. S, 31/1.1, 
45/3.1 and Sl/2.6. Because of our conservatism, shared by 
our surgeons, all were allowed to continue on a medical form 
of treatment for days to a week or more before we finally, in 
desperation, resorted to surgery. At operation the lesion was 
found to involve the posterior wall of the duodenum in 2 in- 
stances (F. R. and P. F.) and the lesser curvature of the 
stomach in 2 (L. K. and S. R.). In the fifth case (H. P.) 
only a gastrojejunal ulcer was found but subsequent autopsy 
showed that the bleeding had taken place from a large duo- 
denal ulcer. In one of the gastric ulcer cases (S. R.) an addi- 
tional but nonbleeding anterior duodenal wall ulcer was dis- 
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covered. In onty 2 of the cases, both duodenal, was it possible 
to do a resection, thus removing the ulcer. In the anastomotic 
ulcer case death was caused by a massive hemorrhage from 
the associated but unrecognized duodenal lesion six days fol- 
lowing the operation. In' 1 of the duodenal cases (F. R.), 
in spite of his desperate condition at the time of the operation, 
during which he was given 2000 cc. of blood, he did well for 
a week and then died of pulmonary embolism. The other 
duodenal case (P. F.) died three days after operation in a 
state of acute hj^iertliyroidism. In 1 of the gastric ulcer 
cases (S. R.) the lesion had penetrated the posterior wall and 
the surrounding area could not be mobilized; sutures were 
introduced about the ulcer but, as autopsy showed, failed to 
reach the artery that had been eroded. In the other gastric 
case (L. K.) the ulcer was oversewed, but in spite of this a 
massive hemorrhage occurred on the second postoperative day 
and caused the patient's death. Thus death resulted in 1 
from failure to discover the causative lesion; in 1, from a 
late pulmonarj'^ complication; in 1, presumably from a thy- 
roid crisis, and in the 2 gastric cases, from inability ade- 
quately to deal with tlie surgical lesion. All, however, must 
be regarded as unavoidable surgical deaths and due chiefly to 
the desperate condition of the patients at the time of opera- 
tion. The courage of the highly competent and skilled sur- 
geons who undertook the operations is especially to be com- 
mended. 

The error in the management of these cases probably con- 
sisted in the delay in bringing them to operation, the interval 
between hospital admission and operation being from one to 
two weeks in each instance. Autopsy in 3 of the cases showed 
a large eroded artery and it seems improbable that any of 
them had a chance of recovery except by surgerj^. That we 
shall refer to later. 




(B) PERSONAL CASES OPERATED SUBSEQUENT 
OF HEMORRHAGE (M) 

Our second group (Table 2) consists of 14 case. . 
aiter iemorrhage had caased. All were males and C 
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Personal Cases Operated After Cessation 
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began on the preceding day and led to his admission), hut 
most of them had had tj^pical sjmiptoms of ulcer irregularly 
for j'^ears, 2 for tiventy-five years, and many had had pre- 
vious hemorrhages. The studies in many instances showed as 
great blood loss as in our first group. Some had bled for days 
before admission and continued to bleed in the hospital. A 
waiting policy, again agreed to by our surgeons, was rewarded 
in these cases by an eventual cessation of the bleeding. Then, 
when their condition seemed to justify operative interference 
(five days to a month after admission) they were subjected to 
surgical management. Thirteen of them had a duodenal ulcer 
and of these, 3 had 2 duodenal lesions and 1 had a duodenal 
and a gastric ulcer; 1 other case had a gastric ulcer on the 
lesser curvature. All but 1 (93 per cent) sur\nved and sub- 
sequently w'ere discharged in satisfactor\’ condition. The one 
(O. P.) that died (nine days after operation) was thought to 
have had another massive hemorrhage, but autopsy revealed 
no hemorrhage or other satisfactory'- explanation of his death. 

From a consideration of this group alone one is forced to 
conclude that operation should be delayed, but we have seen 
that such delay sometimes results in a fatality. The problem, 
therefore, is to decide, if possible, -which cases treated con- 
servatively will bleed to death and which ones will finally stop 
bleeding. Again let us postpone a discussion of that question 
and, before referring to the data and opinions of others for 
help in the decision, let us consider our total series including 
the 49 cases that were managed throughout on a nonopera- 
tive basis. 


(C) TOTAL SERIES OF PERSONAL HEMORRHAGE CASES (68) 

Because of the facts that only 5 of our total series required 
surgery in the midst of their hemorrhage and because' thev 
apparently were of the same tyq)e otherwise as the 14 ca.P. 
operated after the cessation of hemorrhage and as those never 
subjected to surgery we are considering here the entire seriL 
stausucally rather than the 49 nonoperated cases alone 
Of the 68 cases, 36 were males and 12 femal^c J • 
ratio of 4.7:1. Seventy-five per cent of the cases' 
tween thirty' and sixty years of age. Twenty-one S o ® 
,.ere admitted to the hospital on the day the heraortha'ge“S 
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recognized; 7, on the second day after the beginning of the 
bleeding; 6, on the third day; 8, on the fourth day, and all but 
15 of the cases within ten days. Many of them had had pre- 
vious hemorrhages, some irregularly for years. The extent of 
the hemorrhage is shown in Table 3, which presents the hemo- 

TABLE 3 


Lowest Hemoglobin and Red Blood Cell Estimations in Total Personal 

Series 


Hemoglobin. 

Red blood cells. 

Per cent normal. 

No. of cases. 

Millions/cu. mm. 

No. of cases. 

Less than 20 

1 

Less than 1.5 

2 

21 to 30 

13 

1.5 to 2.0 

17 

31 to 40 

13 

2.0 to 2.5 

8 

41 to 50 

8 

2.5 to 3.0 

13 

31 to 60 

17 

3.0 to 3.5 

17 

01 to 70 

9 

3.5 to 4.0 

8 

71 to SO 

7 

4.0 to 4.5 

3 

Totals 

68 


68 


globin percentages and red blood cell counts. Although some 
had only moderate anemia, all were admitted because of an 
acute hemorrhage, indicated by hematemesis or profuse 
melena. At least one half of tliem at the time of admission 
showed some signs of shock. 

The medical management varied somewhat, but, with the 
exception of 2 cases treated by the Meulengracht technic, it 
was routinely of a very conservative nature. Excluding those 
two cases, all of those admitted in the midst of a hemorrhage 
or soon afterward were given nothing by mouth for forty-eight 
hours or more and morphine hypodermically in sufficient 
dosage to allay restlessness. When the clinical condition sug- 
gested that the bleeding was active and especially when the 
pulse rate was rising and the blood pressure was steadily fall- 
ing, small blood transfusions were given, but these were not 
frequently repeated. In some instances saline and glucose 
solutions in small amounts were cautiously injected intra- 
venously. After the second day, even in some instances when 
we were not certain that the bleeding had stopped, small^ fre- 
quent feedings by mouth were begun. These usually consisted 
of the Andresen gelatin mixture or of the Sippy milk and 
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cream mixture. Later, when the patient’s condition seemed 
stationarj’' and there was no evidence of further hemorrhage, 
other soft foods were added, but alwa 3 ’'s the frequencj^ of the 
feedings was kept up for several weeks, and meats, the coarser 
vegetables, raw fruits except orange juice, and acid substances 
were prohibited. Alkalis were administered in some instances, 
but during recent years we have rarely employed them because, 
usually, we find the feedings are sufficient to maintain neu- 
tralization of the gastric acidity and that the patients are more 
comfortable and obtain equally satisfactorj^ healing of the 
ulcer without them. WTien pjdorospasm was suspected or the 
stomach for any reason did not seem to be emptying itself 
satisfactorily, belladonna was given in adequate doses, but this 
also was avoided unless clearly indicated, because of the dis- 
agreeable dryness of the mouth. Mild sedatives, such as the 
bromides and barbiturates, were emploj^ed freelj’^ and, we be- 
lieve, are of great value. Iron was given hy mouth in most 
of the cases to hasten the regeneration of blood. 

In 2 cases, as stated, the Meulengracht treatment (to be 
discussed later) w'as employed. In one of these it was begun 
in the midst of the hemorrhage and after one day of starva- 
tion; it had no influence whatever in bringing about a cessa- 
tion of the bleeding. That patient was finally operated on 
and had a large posterior duodenal wall ulcer, still bleeding, 
and he died subsequently. The other patient, admitted on the 
day following a moderate hemorrhage, was first starved for 
two days, then put' on the Andresen diet for one day and 
finally, because he disliked the gelatin mixture, was put’ on a 
full diet including ground meat. He promptly felt better and 
had a satisfactory convalescence. Roentgenological study 
later showed a large duodenal ulcer and he made a good re- 
covery without surgery. 


The roentgenological diagnoses 

Diagnosis. 

Duodenal ulcer 

were as follows: 

Number of 

Duodenal and gastric ulcers. . 
Gastrojejiinal 


Probable ulcer 


Not jc-raved' 


Total 


> Of these, operatron showed that 3 were duodenal and V. ‘ “ 
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In the total series the diagnosis was finally confirmed by 
the roentgen ray or at operation in 62 instances. The lesion 
was duodenal in 52, gastric in 7, gastrojejunal or anastomotic 
in 3. Thus 84 per cent of our proved bleeding ulcers were 
located in the duodenum. This predominance of duodenal 
over gastric lesions is in agreement with the data from other 
American sources, but in sharp contrast with English statis- 
tics, as shown in Table 4. 

TABLE 4 


Data on the Anatomic Location of Bleeding Peptic Ulcer in America and 

England 


Authors. 

Gastric. 

Duodenal. 

Anasto- 

motic. 

Total. 

Number. 

Number. 

Number. 

Number of 
cases. 

Per cent. 

Per cent. 

Per cent. 

English: 






11 

7 

1 


Aitken. 

— 

— 

- 

19 


58 

37 

5 



30 

11 



Cullinan. 

— 

— 


41 


73 

27 



1 

119 

52 

17 


Hellier. 

i 

— 

— 

188 


63 

28 

9 



54 

21 

7 


Hurst and Ryle. 

— 

' 

- 

82 


66 

26 

8 


American: 






4 

32 

2 


Lineberry and Issos. 

— 

— 

- 

38 


10 

84 

6 



42 

94 

8 


Allen. 


— 

- 

144 


29 

65 

6 



7 

52 

3 


Miller and Elsom. 

— 

— 

- 

62 


11 

84 

5 



Only the results in the 49 nonoperated cases deserve sep- 
arate mention. Three of them, 6.1 per cent, died, whereas all 
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of the others made a good temporary recoveiyL Of the 3, 1 had 
a perforation and the other 2 died of continued profuse hem- 
orrhage. 

(D) DATA FROM THE LITERATURE 

We have divided the cases of which we have found re- 
ports in the recent literature into two large groups: those sub- 
jected to surgical management (Table 5) and those treated 
nonop eratively (Table 6). This in some instances has neces- 
sitated separating the cases reported bj^ a single author. 

It will be ob 5 er\'ed (Table 5) that we found records, in- 
cluding our own, of 383 operated cases and that of these 107, 
or 28 per cent, died soon after operation. The mortality per- 
centages for the individual authors var\^ from Finsterer’s 5.9 
to Bulmer’s and to Cullinan and Price’s 100. Rarely are 
definite statements made to indicate whether or not tlie opera- 
tions were performed in the midst of the hemorrhage and,, if 
during the hemorrhage, whether they were done early or late 
in the course of the bleeding. Our personal data, however, 
show such a decisive difference in the results based on those 
factors that it seems necessary to consider them if we are to 
make a just appraisal of the individual results. It is desir- 
able, therefore, to search for further information on these 
points. 

Fortunately some estimation of the situation is possible. 
Finsterer, for instance, who has the lowest mortality (5.9 per 
cent), favors early operation ('uithin twenty-four to forty- 
eight hours) in all bleeding cases. Thus he must include in 
his series all the cases that would have recovered on a medical 


program or with delayed operation. His results show simply 
that with early operation the mortality may be kept low. 
Allen also reports a low mortality (14 per cent) but he in 
most instances delays operation until the hemorrhage has 
ceased, as in our second group of 14 cases; furthermore, when 
he does operate in the older patients, he does so early, within 
forty-eight hours, and doubtless includes some that would 
have recovered anyway. In this latter group his mortality is 
33/3 per cent. Of the English surgeons, Gordon-Taylor has 
me best results, and he too operates within the first or second 

u “ the profuse hemorrhage cases 

but his mortality rate is high. On the other hand, the more' 



TABLE 5 

E.rA ,.o. e„.3 H..O.KH.O. 






1726 


T. GRIER iOLLER, KENDALL A, ELSOM 


conservative physicians and surgeons, who first give their pa- 
tients a chance on a medical r-egimen, such as Wright, Lynch, 
Crohn, Hellier, Davies and Nevin, and as we have done, report 
a high operative mortality. 

Thus it seems clear that the operative mortality rate varies 
directly with the lateness of the operation in the course of the 
bleeding. This probably indicates, as in our own series, that 
those patients who do not stop bleeding after conservative 
treatment are operated on under conditions unfavorable for 
survival. If, however, operation is delayed until the hemor- 
rhage has been controlled and until the general condition of 
the patient has improved the mortality is low, no greater, as 
we shall show, than in the cases kept on a medical program. 

The data consequently suggest that only the cases that will 
not stop bleeding on a conservative medical program should 
come to operation during hemorrhage, but that at the same 
time those cases should be operated within twenty-four to 
forty-eight hours after the onset of the hemorrhage: this in- 
volves an almost impossible prognosis. Let us, however, re- 
view the available data on the cases treated medically, to 
determine, firstly, the average mortality without any surgery; 
secondly, what medical regimen is most likely to lead to a 
cessation of hemorrhage, and thirdly, what means, if any, are 
available for an early opinion as to whether further conserva- 
tive treatment is justified. 

Table 6 gives the significant data from the same and addi- 
tional publications on 5843 cases treated nonoperadvely. Of 
these, 508, or 8.7 per cent, died while under observation and 
because of hemorrhage or its complications. This mortality 
is to be compared to 28 per cent for the operative cases from 
the literature and 31.6 per cent for our operated cases. In 
our 49 nonoperated cases the mortality was only 6.1 per cent. 

Further analysis shows that the mortality for the nonop- 
erated cases varied from none to 25 per cent. Seventy-one 
cases are reported by 3 authors with no mortality and 35 of 
these were treated by the Meulengracht technic. Meulen- 
gracht himself has treated 368 cases by his method and with 
the next lowest mortality, 1.3 per cent. In all, our table in- 
cludes data on 509 cases so treated, with a mortality of 1.8 
per cent. 
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Meulengracht’s program of management; therefore, de- 
mands special consideration. First outlined in 1935, and in 
general agreement with the regimen proposed by Andresen in 
1927, though his paper is not referred to, it consists of 6 feed- 
ings daily from the onset of the hemorrhage, die food con- 
sisting of tea, bread and butter, oatmeal, ground meats and 
vegetable purees. He also gives an alkaline powder 'with 
hyosci^amus, three times daily, and ferric lactate. His reg- 
imen is alleged to be based on the following personal obserxm- 
tions and opinions: (1) that exhausted patients often die of 
hemorrhage in spite of scrupulous dieting, (2) that sometimes 
patients with protracted hemorrhage stop bleeding when fed, 
(3) that ambulant patients often recover from severe melena 
without dietarjf change, (4) that starvation is of questionable 
value in a patient in need of support, (5) that an empty 
stomach with free acid may be harmful and (6) that a diet 
insufficient in calories and vitamins is not ideal for promoting 
the healing of ulcers. 

Some of these personal opinions are not susceptible of ob- 
jective proof, but the facts that in one third of his cases the 
bleeding had led to a reduction of the hemoglobin to SO per 
cent or less, that all of his cases were considered severe and 


that 3 other workers have obtained similarly good results 
would seem to demand a further trial of his regimen. It is pos- 
sible, of course, that he was dealing in the main with cases of 
diffuse gastritis with superficial erosions, which is common in 
the Scandinavian countries, rather than -with typical ulcer as 
we know it. It is certain that he did not encounter man}’^ cases 
with large open arteries such as were present in our 5 opera- 
tive and 2 nonoperative cases that died. Further reports from 
this counm^ and England, where ulcers tend to be more deeply 
penetrating, would seem necessarj^ before undertakinc^ the 
technic -without great caution. In 1 of our 2 cases in which it 
was tned no beneficial efiect was observed and the patient 
finally came to operation. ^ 

The only other series rrith no mortality is that of Line- 
berry- and Issos, who reported 36 cases, all fed from the ttae 
of admission to the hospital. They, horrever. were givffl Th 
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the medicIrregiLnTnstitaS™'' fte™ ft “ “> 

most instances it resembled thlf other cases, but in 

series: starvation and mornh* ^or our personal 

tive bleeding, then a die^^reT. Kr of ^ 0 - 

for at least another week 7^ ^W.v or Andresen 

cases were given by Is'i "^ 0^0 severe 

against transSn /nirLtut rT°‘^' 5“* 

ceT“AIl“aIsolrte?ft”^“' ^ 

when the systolic blood p^eLurfeTrs1o"“ e ' f™ 

until forty-eight hours a Up ^ ^ nothing by mouth 

favors transteLs hemorrhage and 

^0^™^^ '°n '■" “mature, 

of Meulengracht that th<?*^t*^ ^ 1 ‘^°”fantion of Andresen and 
Their dieterTreahneoe 1"“““'’ "'’““I" kept empty, 

one of Meulengracht dps°'^^''^f’ especially the more radical 

controlled condSo^ tfor! 
methods of manaSnt 

cessmiSlrnt-'°"i"' "f bleeding or of its 

these cases q ^ ^portant in the management of 
pTcedures bu?th. n fo reveal any helpful 

on the stomach coniPni^ appiymg constant slight suction 
through the nosp f ^ means of a Levine tube introduced 

time k Jv7s desirable, but at the same 

and dLfee of ^'^fdence as to the presence 

emolovS^n so 7 bleeding. Although this procedure was 
r^reSll rnTh 7 ft to influence 

We now h7- P"°P"^ time for operation. 

rTspecr however, that it deserves attention' in that 

A consideration of both of our own and the published data 
permits a few comments in summary. It is our opinion that 

7 be successfully carried 

through their hemorrhage on a medical regimen. It may well 
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je that in this group a more liberal program of feeding should 
36 adopted. They may subsequently be operated on, if neces- 
sary, without greater risk than in nonbleeding cases. It is the 
remaining 10 per cent that presents the serious problem in 
nanagement. They are the ones that continue to bleed until 
ieath occurs or an open vessel is ligated. If operation is post- 
poned in these cases we have seen that the operative mortality 
is appalling. The only hope of reducing the mortality is the 
early recognition that a given case belongs in this group, in 
which event prompt surgical treatment must be resorted to. 
The chief factors which have been taken to indicate that sur- 
gery is required are repeated hemorrhages and the advanced 
age of the patients. Our data, however, clearly indicate that 
fatalities are common in young individuals with no history of 
previous bleeding. We are, therefore, left without clear-cut 
indications for immediate surgery, and our decision must be 
based on a rather ill-de&ned and intangible clinical judgment, 
the limitations of which are apparent from the mortality 
statistics. 

Note.— We are indebted to Drs. E. L. Eliason and I. S. 
Ravdin for placing at our disposal surgical records of some of 
the cases included in this report. 
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CLINIC OF DR. CHARLES C. WOLFERTH 

From the Edward B. Robinette Foundation, Medical 
Clinic, Hospital oe the Unh'ersity of Pennsylvania 


THE DIAGNOSIS AND TREATMENT OE PAROXYSMAL 
CARDIAC DYSPNEA 


There are few experiences more distressing or alarming 
than to awaken from sleep in a severe attack of parox>'smal 
cardiac dyspnea. A distinguished physician who had suffered 
this ordeal once told me that it was the worst experience of his 
life and that given his choice he would endure any pain rather 
than the almost intolerable shortness of breath. 

The literature dealing with paroxj'smal cardiac dyspnea is 
apt to give one the impression that all attacks are characteris- 
tically prolonged and severe. Nevertheless, in my experience 
minor attacks in which patients awaken with a sense of suffo- 
cation, sit up gasping for breath a few minutes, and then feel 
comfortable again, are far commoner than major attacks. 

Patients do not always volunteer information regarding 
these minor nocturnal seizures in response to the questions 
usually asked about shortens of breath. A few years ago Dr. 
Francis Clark Wood and I became interested in the tolerance 
of cardiac patients for various positions of recumbency and 
began to question them in detail regarding the symptoms they 
experienced in bed. We were astonished to find how many 
suffered from minor attacks of paroxysmal nocturnal dyspnea 
even though the previously recorded history contained no 
reference to such events. 


The question may be asked as to whether these min 
seizures belong in the same categor\^ with the spectacular ' 
tacks which seriously threaten the patient’s life. The eviden 
supporting Ms slew is as follows: (1) AU gradations of sevt 
ru- occur, from attacks so mild that the patient may ouick 
forget them up to those ending in death; (2) all maXS 
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tend to occur in patients with the same types of heart disease, 
in similar stages of their disease, and are apt to begin during 
sleep; (3) both major and minor seizures may occur at differ- 
ent times in the same patient although some who s uff er from 
minor attacks do not develop major attacks; (4) those who 
have experienced both major and minor attacks usually regard 
them as of the same nature varying only in their severity. 

The one symptom common to all attacks is shortness of 
breath. Some patients develop a loud wheezing or asthmatic 
type of breathing. Doubtless it was this feature which led 
Hope^ to include this condition as a form of “cardiac asthma.” 
The term as applied to these seizures has not proved so satis- 
factory as the purely descriptive designation of paroxysmal 
cardiac dyspnea. The fact that some patients during attacks 
fail to exhibit asthmatic type of breathing would make one 
hesitate to label such an attack “cardiac asthma.” Thus the 
inexperienced physician may miss the true significance of the 
attack. On the other hand the occurrence of asthmatic type 
of breathing in a patient with heart disease or suspected of 
heart disease tempts the physician to call the condition cardiac 
asthma even though the asthma is not due to heart disease 
itself but is a manifestation of allergy. It is sometimes very 
difficult to decide whether asthmatic type of breathing is due 
to the cardiac difficulty or is allergic in origin. The differen- 
tiation is one of considerable practical importance since in the 
one case treatment must be directed mainly toward the heart 
and in the other toward the allergy. 

The situation may change rapidly during an attack of 
paroxysmal cardiac dyspnea. If the patient does not begin to 
improve in from fifteen to thirty minutes, the chances are that 
he is heading for serious trouble. Cough, which is apt to 
come on promptly, becomes productive of frothy fluid which 
may be blood-tinged and profuse in amount. Examination of 
the lungs shows numerous crackling and bubbling rales and 
often sibilant rales and rhonchi. In the early stages of the 
attack, there is apt to be both tachycardia and elevation of 
the blood pressure. However, when the stage of acute pul- 
monary edema comes on, the blood pressure tends to fall and 
other evidences of circulatory collapse make their appearance. 
The patient exhibits a combination of pallor and cyanosis, he 
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sweats profusely, the pulse becomes extremely rapid and 
feeble, and the extremities cold. ' ffis condition is now ex- 
tremely precarious and he may die suddenly. Some of these 
patients, however, make spectacular recoveries from what had 
seemed like hopeless situations. 

Etiology.— The etiology' of paroxysmal cardiac dyspnea 
has interested many students of heart disease; considerable 
thought and work have been devoted to the subject. The first 
requisite was to discover what tjq)es of conditions predispose 
to its occurrence. It was found to attack not only those either 
suffering from congestive heart failure or on the verge of heart 
failure, but occasionally individuals still able to work a full 
day without complaint. However, when rve come to study 
these patients, it is found that all have one impairment in 
common, namely, some handicap to the movement of blood 
through the left side of the heart. The actual lesion is usually 
disease of the left ventricular mjmcardium (often following ar- 
terial hjqjertension, coronary arteriosclerosis, or aortic valve 
disease). Contrary to what has sometimes been stated in the 
literature, the condition also occurs in mitral stenosis, but the 
attacks which begin during sleep as a rule are not severe. 
Although paroxysmal cardiac dyspnea may occur in patients 
with weakness or disease of the right side of the heart, it is 
apparently not due to this impairment. There is some reason 
for believing that right-sided involvement has a tendency to 
protect the patient from attacks. 


\Yhy should patients with left-sided heart disease be sub- 
ject to such violent attacks? Usually there is some obvious 
although not always entirely satisfactory explanation for the 
attacks which occur when the patient is up and about. They 
may follow overexertion, the inception of an abnormal cardiac 
mechanism such as auricular fibrillation, an attack of acute 
coronary occlusion, disturbances of the gastro-intestinal tract 
such as acute Jstention, or uncontrollable retching and vomit- 
ing. Any of these may suddenly handicap the left side of the 
hear and cause acute left-sided heart failure. However Ae 
great majonty of attacks begin when the patient is asS and 
under conditions where none of the fartnr^ ^ -l ^ ° 

present. This remarkable fart has W to mTb 
to the precipitating cause or causes. speculation as 
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The following have received considerable attention as pos- 
sible precipitating causes of paroxysmal dyspnea: 

(1) The Recumbent Posture. — Harrison has emphasized 
this factor^® and points out that some patients while asleep 
may slide down in bed to a position they are unable to tolerate. 
Fishberg^ agrees and regards attacks due to such a cause as 
essentially manifestations of orthopnea. However, it is recog- 
nized that such a mechanism cannot account for all attacks 
since some patients do not become dyspneic when recumbent 
if they remain awake, but may be aroused by shortness of 
breath if they fall asleep. 

(2) Sleep. — It has been suggested that during sleep, dim- 
inution in the irritability of the central nervous system may 
allow pulmonary engorgement to attain a much higher degree 
before reflexly inciting an increase in ventilation than when 
the patient is awake. Thus the patient does not awaken until 
the lungs become intensely engorged. This explanation is 
open to question. While there is no doubt that an attack is 
apt to become well established before the patient awakens, 
there is reason to believe that increase in ventilation has al- 
ready occurred. The history is occasionally obtained from 
the husband or wife that the breathing had become violent 
prior to awakening. The wife of a man I saw recently ob- 
served that he was wheezing and extremely short of breath, 
so she called to him and asked what was the matter. He re- 
plied that he felt all right, although apparently he did not 
awaken completely, and dropped off to sleep again. The 
violent breathing continued so she aroused him. He then be- 
gan to cough and expectorate mucus and went through the 
tjrpical course of an attack which did not abate for over two 
hours. 

(3) Periodic Breathing . — ^According to this hypothesis, 
some attacks are inaugurated by the dyspneic phase of periodic 
breathing. Although patients often doze off during the period 
of apnea and then awaken suddenly during tlie dyspneic phase 
gasping for breath, I know of no cases in which an attack 
began in this way. 

(4) Dreams . — In support of this view the oft-quoted ob- 
servation of MacWilliam^ that during dreams both systolic 
and diastolic blood pressures may rise greatly, again does 
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senace. One is justified in a reasonable amount of skepticism 
as to the importance of dreams in causing parox 3 ^smal dyspnea. 

(5) Resorption oj a. —According to this idea, edema 

fluid resorbed from the tissues into the blood stream when the 
patient assumes the recumbent position, places a burden on 
the heart, which is tolerated by the right ventricle but not by 
the weakened left ventricle. This might possibly be a factor 
in certain patients who are up and about during the day but, 
as Fishberg points out, could scarcely account for the attacks 
of those who are in bed both day and night. 

(6) Cough . — ^It is quite possible that a prolonged severe 
parosj'sm of cough might initiate an attack, but there is little 
reason to believe that this is one of the important factors 
operating during sleep. As an etiologic agent it is akin to 
overexertion. So far as my experience goes, cough does not 
usuallj’’ become a prominent feature until the attack is under 
waj\ 

(7) Reflex Factors . — ^A number of authors have suggested 
tliat ner\mus reflexes from the lungs or aorta may be con- 
cerned in the initiation of attacks. Weiss and Robb'^ believed 
that they were able to influence certain attacks by blocking the 
vagus nerve with procaine hydrochloride. The part played by 
neivmus reflexes in initiating an attack is far from dear at the 
present time. Although the effect of ner\mus reflexes as the 
initial disturbance in the chain of events leading to an attack 
of paroxysmal cardiac dyspnea may be questioned, there is 
every reason to believe that they play an important part in the 
production of the dyspnea itself. Such an effect, however 
may be secondary and due to engorgement of the lungs with 
blood. 


(S) Cerebral Factors. —The discussions of this possible 
factor center mainly about the assumption that diminished 
cerebral blood flow occurs as a result of cardiac failure caus 
ing an inadequate interchange of gases between the blood and 
respiratory center. This in turn causes disturbances in res 
piration leading to paroxj^smal dyspnea. 

(9) Chemical Factors.Some writers have assumed that 
msufflaeut aeratrou of the blood and accumulaUou of carta 
dioxide or other acid metabohtes during sleen 
sible for attacks. This hypothesis is dotetS te ft?™! 
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ceding one. Harrison,^*’ however, states that he was unahle to 
find alterations in hydrogen ion concentration, carbon dioxide, 
or oxygen content of the blood to support such an hypothesis. 

There can be little doubt that in certain instances orthop- 
nea is related to paroxysmal cardiac dyspnea. Brief attacks 
of severe dyspnea may be produced in orthopneic patients by 
having them lie in a horizontal position until they become un- 
comfortable. It seems reasonable to believe, as suggested by 
Harrison and by Fishberg, that some attacks of paroxysmal 
cardiac dyspnea may be produced by patients sliding during 
sleep to a position lower than they are able to tolerate. It is 
of interest, however, that the level at which a patient lies is 
not the whole story. Some who are intensely orthopneic while 
in the supine position, are able to lie prone in comfort. 

When Wood and I began to study the tolerance of cardiac 
patients to various recumbent positions,® it soon became ob- 
vious that there was a close relationship between orthopnea 
and trepopnea. * Although trepopnea may appear in a patient 
a long time before orthopnea, it seemed to us probable that 
both were manifestations of the same underlying mechanism 
for the following reasons: (1) The symptoms produced by 
assuming an unfavorable recumbent position are the same as 
those experienced by an orthopneic patient when he lies flat 
in bed, namely, dyspnea and precordial oppression; (2) both 
orthopnea and trepopnea may change as cardiac failure ap- 
pears and disappears; (3) these two phenomena are seen in 
the same general group of patients; (4) they are frequently 
seen combined in one patient, i. e., an individual, if uncom- 
fortable lying flat on his back or on the left side, may be able 
to achieve comfort by sitting up or remaining flat and rolling 
to some other recumbent position. 

After having satisfied ourselves as to the close relationship 
between orthopnea and trepopnea and having studied the 
mechanism of trepopnea so far as we were able, an attempt 
was made to find out the relationships of trepopnea to noc- 
turnal paroxysmal cardiac dyspnea.'^ We found only a small 
percentage of patients subject to paroxysmal nocturnal dysp- 

* Trepopnea is a term which we have used to denote the condition in 
which a patient may develop such S3Tnptoms as shortness of breath or pre- 
cordial distress in one recumbent position and not in another. 
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nea, who did not have definitely demonstrable trepopnea, and 
2 out of 4 such patients stated that their attacks of dyspnea 
occurred only when they lay on the left side. However, it 
should be stated that there were a few patients with both par- 
oxysmal nocturnal dyspnea and trepopnea who did not recog- 
nize an etiological relationship between the assumption of the 
unfavorable reciunbent position and their nocturnal attacks. 
Whether observ’ations on the beginnings of attacks in these 
patients would have shown a relationship has not been estab- 
lished. However, in a considerable group of patients, the evi- 
dence pointed strongly to a relationship between trepopnea 
and paroxj'smal dyspnea. In 1 case of this group the pa- 
tient’s wife had recognized this relationship before we saw 
him . Whenever she was awakened by her husband “panting” 
heavilj'-, he would be found l}dng on his left side. If he were 
not disturbed he would develop a severe attack of paroxysmal 
dyspnea. If, however, she rolled him over to the right side the 
“panting” would cease whether or not he was awakened in the 
process. In another case it was possible to provoke an attack 
of paroxysmal dyspnea lasting several minutes by rolling the 
patient while he was asleep onto his left side. ^ 

These observations left no doubt in our minds that trepop- 
nea including orthopnea is concerned in the production of 
many attacks of paroxj^smal nocturnal dyspnea. The esudence 
we were able to obtain, points to the view that the symptoms 
of trepopnea are due to the fact that, in unfavorable positions 
the flow of blood from the lungs to the left side of the heart 
is retarded, possibly by pressure on pulmonary veins. Thus 
in a patient already handicapped by heart disease, the imposi- 
tion of another handicap may be more than the left side of the 
heart can tolerate. Pulmonarj^ engorgement begins and initi- 
ates the train of symptoms. 


Early m our study we encountered two findings which 
seemed at variance with the idea that trepopnea was an im 
portant factor in the production of paroxysmal dvsnnea tl' 
first of these was the fact that many patients wirtf t ‘ 
do not have attacks ot paroiLVsmal dyspnea Stnd 
paUents showed that: (a) some with mM trepopnea a e'^S' 
to sleep m untavorable positions without difflcX cm 
patienu seem to be able to avoid their unfavorable posr'”'' 
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without waking, and (c) most of these patients do awaken 
when they get in an unfavorable position, but dyspnea may be 
mild or absent. These patients may awaken with: (1) pain, 
either anginal or more often nonanginal; (2) a combination 
of pain and dyspnea; (3) palpitation; (4) cough; (5) indefi- 
nite disagreeable sensations, and (6) bad dreams. The second 
finding that did not seem to fit in with the relationship be- 
tween trepopnea and paroxysmal dyspnea was the fact that 
trepopnea was a common finding in patients with mitral sten- 
osis and auricular fibrillation, whereas paroxysmal dyspnea is 
reported as uncommon in either of these conditions. Never- 
theless patients with mitral stenosis or auricular fibrillation are 
frequently awakened at night by cardiac symptoms such as 
palpitation or precordial distress. Such symptoms may ac- 
tually be beneficial in that they do not permit the seizure to 
progress to the point of severe dyspnea. Likewise patients 
with extreme congestive failure and severe trepopnea usually 
awaken promptly before a major attack of dyspnea is under 
way. It seems therefore that a patient must be able to endure 
sleeping in his most unfavorable position for a considerable 
period in order to bring on a severe prolonged paroxysm of 
dyspnea. 

The recognition of trepopnea as a factor in the production 
of paroxysmal cardiac dyspnea during sleep has removed some 
of the mystery from the etiology of this condition. Persistence 
in an unfavorable recumbent position seems capable of bring- 
ing about pulmonary engorgement in a patient with impair- 
ment in function of the left side of the heart, quite as surely 
as overexertion. The course of events from then on depends 
on the ability of the heart to cope with the burden of pulmo- 
nary engorgement. 

Treatment. — ^The treatment of paroxysmal cardiac dysp- 
nea, like that of other paroxysmal cardiac seizures, falls into 
two categories, namely, preventive measures and treatment of 
the attack itself. The two should not be confused since they 
are totally different. In preventive treatment the individual 
must be carefully studied with a view to instituting any type 
of treatment that may help sustain his circulation. In this 
connection one may have to treat such diverse conditions as 
anemia, allergy, obesity, diabetes mellitus or prostatic obstruc- 
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tion. Attention should be paid to all aspects of the regimen of 
life, to ease the burden on the heart. The great majority of 
patients who are subject to paroxysmal dyspnea should re- 
ceive a daily ration of digitalis but the dosage should be kept 
below the level of toxic symptoms. It should be used very 
cautiously in those who have suffered recent coronary occlu- 
sion and those with minor grades of heart block. A single 
dose of one of the theophylline compounds just before going 
to bed may be helpful. I do not favor heavy dosage of bar- 
biturates. If sleep becomes too profound the patient may not 
awaken until an attack has reached the dangerous stage. If 
the patient has definite orthopnea or trepopnea, an effort 
should be made to help him avoid unfavorable positions. Dr. 
Francis Clark Wood has suggested the use of a fairly tightly 
fitting jersey with spools sewn in such places that the patient 
will awaken promptly when he rolls into an unfavorable 
position. 

In the treatment of an attack, speed is of vital importance. 
The physician who is summoned to such a case should waste 
no more time than a fireman going to a fire. When called and 
told that the patient is ha\dng a severe attack of shortness of 


breath he should instruct the family to keep him upright, but 
covered with blankets, open the windows, give him hot strong 
cofiee and whisky or brandy and a tablespoonful of paregoric. 
^Yhen the doctor arrives, the first decision he has to make is 


whether to use a hj^jodermic injection of morphine. This de- 
cision is usually easy. If the patient has not obviously im- 
proved, he should receive it immediately. Morphine is the 
sovereign remedy for the treatment of paroxysmal dyspnea. 
The mechanism of its beneficial efi'ect is not understood en- 
tirely, althou^ many believe that the quieting of respiration 
and the consequent lessening of pumping action favorine 
venous return to the right side of the heart is the important 
amon. If_ the first injection of morphine does not begin to 
give rebel m fifteen minutes, a second should be given 

^erence of opinion as to whether atropine 
should be p-en with the morphine. The main obiection Td 
vanced against its use has been that atropine mav inSS 
heart rate and torefore have an unfavorable 
there is no question that atropine in sumdent 
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of accelerating the normal heart rate, I have not noted such 
an effect when atropine was given with morphine during an 
attack of severe paroxysmal dyspnea. Some who favor the 
use of atropine do so on the ground that it retards the accumu- 
lation of fluid in the lungs, analogous to certain of its effects 
on secretion. However, there seems to be little more justifica- 
tion for believing that atropine will check pulmonary engorge- 
ment and passage of fluid from the vessels than for believing 
it would retard the formation of edema of the legs. I have 
not used atropine alone without morphine but have not ob- 
served that patients receiving both drugs do better than those 
receiving only morphine. 

Recently solutions of theophylline compounds given intra- 
venously have become quite popular in the treatment of par- 
oxysmal dyspnea. There is no doubt that theophylline given 
in this way is a highly effective remedy. One of our patients 
who has received morphine h3rpodermically in some attacks 
and theophylline intravenously in others, prefers the theo- 
phylline on the ground that it gives more prompt and com- 
plete relief. This patient, however, is one in whom asthmatic 
type breathing during attacks is a prominent feature, so that 
the prompt relief from theophylline in his case may be due to 
its spectacular effect on bronchial spasm. It seems to be bene- 
ficial also in cases without asthmatic type breathing. I have 
never observed untoward effects from the use of theophylline 
given intravenously, beyond a transitory sensation of discom- 
fort in the chest. However, I saw in consultation a woman in 
a distressing attack of bronchial asthma which was not re- 
lieved by large doses of adrenalin and morphine. An intra- 
venous injection of theophylline began to give relief within 
ten minutes and in thirty minutes she was comfortable. A 
few days later, her physician reported to me that she had an- 
other attack and that following another intravenous injection 
given quite as slowly as the first, she collapsed and almost 
died. Although not too much stress should be placed on a 
single episode of this type, I believe that further experience 
with the intravenous use of theophylline is required before its 
use is to be recommended without reservation in mild seizures 
which do not threaten life. However, in serious attacks, I 
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believe it should be used prompUy, if morphine has not 

brought about improvement. ^ ^ 

I have long regarded caffeine and epinephrine as useful 
drugs in the treatment of paroxysmal dj'spnea but the theo- 
phylline is so much rhore eff ective that we find ourselves using 
less and less of these two. However, if theophylline is not 
immediately available, they may be used. Epinephrine, how- 
ever, should not be given to patients suspected of having 
coronary disease. 

I find that many physicians in treating attacks of par- 
oxj^smal cardiac dyspnea are apt to give hj^jodermic injections 
of" digitalis. The dosage usually employed ranges from iVz 
to 3 grains. Although, as stated above, digitalis is often useful 
as a preventive measure it must be given in therapeutically 
effective dosage. I object to its use during an attack for the 
following reasons; (1) The dosage is usually too small to be 
effective; (2) even though enough be given, its action is too 
slow to combat an emergency, and (3) the use of digitalis may 
divert attention from more effective measures that should be 
employed. 

Venesection, with the rapid removal of at least 500 cc. of 
blood, is undoubtedly a beneficial procedure in many patients 
with paroxj'smal dyspnea. It is unfortunate that we have so 
little accurate knowledge regarding the mechanism of its ac- 
tion in various tj^^es of disturbances of the circulation. There 
is good reason to believe that the level of venous pressure has 
much to do not only with ventricular filling but ventricular 
contraction as well. Thus venesection by lessening venous 
pressure temporarily may decrease the output from the right 
side of the heart and in this way lessen the burden on the 
lungs. The application of tourniquets to the extremities just 
tight enough to obstruct venous return but not arterial flow 
may also be helpful. ’ 


as 


men oxygen therapy is available it should be institut( 
prompfly as possible and continued until the danger h 
passed. _ Unfortunately many attacks occur in places” who 
oxj^gen is not available during the immediate crisis 

deptn'fon^“cu^^^^^^^^^^^ T^ifm 

had ^^“^l^attack of paroxysmal cardiac dyspnea^ J 
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again be as well as he was before and his tenure of life be- 
comes as uncertain as that of the victim of acute coronary 
occlusion. The heart muscle cannot be relied upon thereafter. 
The duration of life depends on a variety of factors as is al- 
ways the case in chronic heart disease. One of the most im- 
portant of these is the measure of success in preventing or 
aborting further attacks since every one is a menace. 
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schizoid characteristics ("good,” "quiet,” "shy,” "reserved,” 
, "difficult,” "unsociable,” "seclusive,” etc.) should be the target 
for intensive prophylaxis. The objective is to attain a better 
balance between child and environment and, in some sense, to 
promote socialization. 

For the child, the home should be first and foremost a 
place in which there is an atmosphere of harmony and hap- 
piness. There should be neither unduly harsh discipline, nor 
its opposite, spoiling. Competition between brothers and sis- 
ters in the home for the favor of the parents, particularly when 
spurred on by “playing favorites” by the parents, is pernicious. 
The attempt to stimulate a child by too constantly pointing 
out the assets in brothers and sisters usually results in the 
production of inferiority feelings and is a hazardous process. 
There should be liberal doses of explanation to tlie child in 
the parent-child relationship and particularly should punish- 
ment contain a generous leaven of explanation. Companion- 
ship with other children of botli sexes, outdoors, atliletics, and 
all reasonable socializing influences should be encouraged. It 
should be made easy for the child to bring his playmates into 
the home and there should be no risk that things would be 
seen or heard there tliat would shame him before other chil- 
dren. Sex and particularly the concrete facts of sex are always 
difficult for the potential schizophrenic and “therefore effort 
should be made to prevent phantasy by supplying competent 
knowledge of sex hygiene, and to discourage rumination by 
always discussing such matters without emotion and with only 
a modicum of moralization.” Sex instruction should be begun 
comparatively early in childhood, but naturally in a degree 
and in detail suitable to the age of the child. 

Children have toward their parents an attitude of idealistic 
identification. Unconsciously, they supplement their own 
weakness by identifying themselves in the parents. Here is a 
strong emotional bond, leading to indiscriminate imitation and 
containing sources of danger, particularly for the introverted 
child. The goal of any real psychology of childhood is to ob- 
tain for the child a true psychological maturity. If this is 
not accomplished, the child is destined for a life of slavish 
imitation of those who become the emotional surrogates for 
his parents. The parent-child bond must be loosened not too 
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abruptly but nevertheless surely, and independence of though 
and action must be wisely and continuously encouraged. 

Introverted children read a great deal and while their 
ing should not be too rigidly ordered yet, it should be directed 
toward types of literature that are not too luridly and com- 
pletely phantastic. Religion supplies an important need and 
it should be a source of beauty and inspiration but social and 
practical too, and above all not grimly fear-producing. 

“The schooling of these children should be carefully 
scanned and means found to check the tendency to study ab- 
truse and obscure subjects. Rather should socializing subjects 
be emphasized, that youth may keep close to facts and main- 
tain friendly personal contacts. Primacy in competition of 
intellects is a goal to be disparaged ... the choice and any 
change of occupation should be given consideration by those 
interested in order to prevent the development of illness; and 
any inclination to choose a vocation that merely promises 
compensation for ill-recognized inferiority feelings should be 
skillfully handled. The vocation selected should be certainly 
within the capacity of the individual and of a type to main- 
tain his social life on as broad a scale as may be within his 
power.” (Hamilton.) 

Treatment of the Psychosis. — Obviously the earlier the 
actual schizophrenia is treated correctly, the better the chance 


of adjustment. In combating schizophrenia the psychiatrist 
needs the inspiration of a workable conception. We know of 
no better conception than the ps3’-chobiological interpretation 
of Meyer. It views the patient critically in the long section 
of his life history and particularly surv^eys the series of mal- 
adaptations that preceded the final schizophrenic one. It then 
asks such pertinent and therapeutically stimulating questions 
as these; \Wiat are the resources of the patient? What has he 
to react with? mat is the situation he is called on to meet? 
Can we modify his resources in order to enable him better to 
m^t the situation or can we modify the situation so he mav 
better meet It mth his resources? Etc. Finally, the psycho^- 
biolo^cal Idea do^ not court exclusively any single th™ 
tic mistress and it leaves ooen the Hnnr ^ Luerapeu- 
treatment plan, reasonable 

Payol>otherapy.-ibere ate many bin* of psyaolherapy 
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and we believe the more individualistic the approach the 
better. Generally speaking the psychiatrist will find his pa- 
tient living on the plane of unreality or dangerously close to it. 
Between this and the reality which is possible for the patient 
and which varies for each patient there is a gulf which must 
be bridged if adjustment is to be secured. The steps between 
phantasy and reality cannot be forced too abruptly but must 
be taken, psychologically speaking, slowly and gradually. 
The building up of confidence, persuasion, suggestion, par- 
ticularly the indirect suggestion that skilfully and not too ob- 
viously puts forth the claims of reality, are helpful. All this 
implies some degree of accessibility on the part of the patient 
but so is this a requisite for any form of psychotherapy and 
in the bulk of early cases some degree of accessibility is at 
hand. Once a bit of insight is secured and there is some be- 
ginning of the process of viewing the symptoms objectively, 
then this advantage should be pressed and expanded. 

There is much difference of opinion concerning that 
specialized form of psychotherapy known as psychoanalysis. 
Some authorities feel that dangerous panics result from the 
inability of the patient to face the probable incestuous signifi- 
cance of the phantasies, and that the physician becomes a 
part of the phantasy. Others think that tliis is merely a diffi- 
cult place in the treatment plan and that it can be won 
through. It is obvious that in any event psychoanalysis must 
be modified if it is to be used in the treatment of the schizo- 
phrenic. 

General Management. — In well-established schizophrenia 
the majority of the patients must be treated in suitable mental 
hospitals or sanatoria. In this way tlie medical interests of 
the patient, his safety, the safety of the community and tlie 
welfare and efficiency of the family are best protected and 
conserved. Under skilful supervision and, if satisfactory con- 
ditions are available, a number of patients may be cared for 
in the home, particularly during the “quiet” periods of the 
psychosis. In some instances farm or ranch life is a good 
solution. In early or mild cases, the out-patient clinic or 
private physician can satisfactorily direct the care of the pa- 
tient in the home. The placement of the patient in suitable 
homes and the community plan as it is followed at Gheel, 
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NEWER FORMS OF THERAPY IN SCHIZOPHRENIA 

Insulin. — ^Among the newer forms of therapy in use in 
schizophrenia insulin shock therapy and treatment with metra- 
zol rank first in importance. The present form of insulin 
shock therapy was first used by Manfred Sakel of the Wagner- 
Jauregg Clinic in Vienna, and to him goes the credit for hav- 
ing discovered it. While Sakel was the first actually to use 
^ypogtycemic shock in the treatment of schizophrenia he was 
not the first to use insulin in the treatment of psychotic pa- 
tients. Other investigators had tried it as a means of increas- 
ing the appetite and promoting nutrition in mental patients. 
As early as 1928, Haack in Germany had reported improve- 
ment in the mental status of patients being treated with in- 
sulin. Steck in Switzerland reported the same results but both 
men buffered the injection and warned against hypoglycemia. 
In America, Appel, Farr and Marshall of the Pennsylvania Hos- 
pital began work with insulin in 1928 and 1929 as did Strecker 
and Palmer. The first mentioned group gave up to 70 units 
a day in an attempt to improve the patient’s nutrition. They 
noted improvement in one patient who had a hypoglycemic 
reaction but did not follow it through. Therefore Sakel 
fathered the present type of treatment and was the first to 
devise a safe technic and elaborate a successful method of 
treatment on that basis. He announced the results of his 
five years’ observation at a meeting of the Vienna Medical 
Society in November of 1933. He reported that 58 patients 
who had been ill six months or less had been under treatment 
and that 70.7 per cent responded with a full remission and a 
further 17.3 per cent responded with a good social remission, 
a total of 88 per cent positive results. His reports were soon 
confirmed by Max Muller of Munsing Hospital in Bern, 
Switzerland, who reported that out of 136 patients who had 
been ill less than six months 89 per cent had improved, 73 
per cent being full remissions.' Among those patients whose 
illness had lasted six to eighteen months 82 per cent were im- 
proved, 50 per cent being full remissions. A third major series 
of cases was reported from Jugoslavia in November of 1936 
and the investigators noted 70.58 per cent remissions but there 
was 1 fatality. 
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twitching of the lips and facial muscles and drowsiness pro- 
gressing to stupor. When this stuporous stage progresses to 
coma the preparatory stage is at an end and the patient is 
regarded as being in the shock phase. 

Typically, the shock starts with profuse perspiration, pro- 
ceeds with increasing somnolence and finally goes over into 
coma. It might be interrupted temporarily by psychotic ex- 
citement. The patient is in true coma when he does not re- 
spond to stimulus. Sakel uses the loss of the swallowing 
reflex as the criterion of coma. There is usually drooling 
from the corners of the mouth. The pupils are small at the 
onset of coma and dilate as it deepens. It has been found 
that once the shock dose is reached and is established, in- 
variably it is possible to lower the dosage and yet produce 
coma. The patient may show minor twitches, that is, transient 
perioral or periorbital twitches which are not rhythmic. There 
is no cause for alarm in these minor twitches; they simply 
indicate that the patient is going into coma. The patient re- 
covers from them spontaneously. During this stage no stimu- 
lus of any kind should be permitted lest perhaps it bring on 
major twitches. Major twitches are characterized by a rhyth- 
mic clonic jerking involving facial and somatic musculature. 
If allowed to progress these major twitches increase in both 
frequency and severity until they approximate a clonic con- 
vulsion. The stage in which the twitches are present is some- 
times called “restless stupor.” Either restless or quiet stupor 
usually precedes the coma. As the hypoglycemia deepens the 
pulse usually becomes slower. Respiration deepens but the 
rate increases slightly. The temperature drops. Perhaps the 
most difficult thing of all is to decide when the opportune 
time has arrived to interrupt. As Sakel says the therapeutic 
effect does not depend on the amount of insulin or on the 
duration or depth of the coma. It depends on the accurately 
timed moment of interruption of the hypoglycemic state. 
Experience is the essential factor here and there are no known 
criteria which direct one when the hypoglycemic state should 
be terminated. The shock phase is interrupted by sugar solu- 
tion given through a nasal tube or by an intravenous injection 
of glucose. Intravenous glucose is of course used in any case 
of emergency. The immediate period following the interrup- 
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tion is a time of mental clarity and alertness. ^ At first this 
period is of relativeh’’ short duration but the time lengthens 
as treatment proceeds. Late in the treatment in those patients 
who are improved the ps 3 ^cliotic sjnnptoms are removed and 
the normal personaliU' can again adiieve complete dominance. 

Sakel believed that in schizophrenia tlie cortical cells were 
continuousty exposed to an adrenalin-like substance and that 
insulin was its antagonist. He therefore felt tliat the effec- 
tiveness of hypogtyceraic treatment was due to the action b}' 
insulin directly on tlie cell itself.' He assumed tliat the 
products of the adrenalin substance sensitized the cells ex- 
cessively so that normal adequate stimuli produced patho- 
logical effects. Insulin opposes the action of the products of 
the adrenalin substance so that excessive stimuli are muffled 
and the cells kept relativeh'^ quiescent with benefit to the in- 
dividual. He believes that this occurs in phase 1. Sakel 
continues that this stimulating hormone not only stimulates 
the activity of tlie individual cell but also revives forgotten 
phjdogenetically ancient and infantile nerve pathwaj'^ patterns 
which are normally latent and subdued in healthy waking 
thought. In the pathologic conditions were described all of 
these old patterns and called into action again they interfere 
with each otlier and produce what Stransky calls “intra- 
psj'Chic ataxia.” The nerve pathway patterns are shattered 
by phase 2 which is the shock phase and the normal path- 
ways take precedence. In the convalescent period he feels 
that pathological neri^e pathwaj-s remain subdued and the 
normal pathwaj^s remain inactive. In the last phase the nor- 
mal cellular relations are reinforced by further injections and 
are said to be polarized. 


At_ present the Pennsylvania Hospital statistics show the 
following. Seventy-two cases have been treated. At the end 
of treatment 45 per cent showed either clinical or social re 
cover3^ Within a period of weeks or months 15 per cent had 
relapsed gnmig ns a present recoverj^ rate of fo per cent 
These statistics are at marked variance with thp 
rates reported o» Ute conUnent. One oTtte rLsotrTa'?’ 

years. We are able to a,ree tbaf 
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ness, the more hopeful the prognosis under insulin tlierapy. 
It is interesting to note that in a recent review of the cases 
done in the State Psychiatric Institute of New York they 
reported 58 patients treated. Out of the first 47 it was found 
that 26 per cent had recovered, 17 per cent were much im- 
proved, and 17 per cent were improved. Apparently the para- 
noid patients do better under insulin than do other t3T3es of 
schizophrenia. No doubt as the number of cases treated in- 
creases the recovery rate will average about 35 or 40 per cent. 

We should mention that due to the rigors of insulin therapy 
any gross lesion especially of the cardiovascular system should 
be considered a barrier to the initiation of treatment. The 
older the patient the more care must be taken in gauging the 
dosage and in carrying out the technic. 

Metrazol. — ^Ladislaus von Meduna of the Royal Hun- 
garian Hospital in Budapest was the first to utilize metrazol 
for the treatment of schizophrenia. In July of 1935 he re- 
ported the results of his experiments with convulsive agents. 
The idea of treating schizophrenics by inducing convulsive 
states was based upon observations by Nyiro and Jablonszky, 
G. Muller, A. Glaus and others who had studied the few cases 
of schizophrenia which were accompanied by epilepsy. They 
concluded that epilepsy militated against the development of 
schizophrenia and on the basis of these observations formu- 
lated the following hypothesis: 

"Between schizophrenia and epilepsy there is a biological 
antagonism. Should it be possible to induce epileptic attacks 
in schizophrenic patients, such epileptic attacks would change 
the chemical, humoral, haematological and other aspects of 
the organism in such a manner that thereby — ^since the or- 
ganism so changed would represent an unfavorable basis for 
the development of schizophrenia — a biological possibility is 
given for a remission of the disease.” 

They experimented with several convulsants. Camphor 
was more successful than the others but they found they were 
unable to fix the dosage. Metrazol was selected as it was 
more consistent in its action and readily soluble in water. 
Also, it is absorbed completely and rapidly even in large doses 
and it has no injurious effect upon the heart. Von Meduna 
started to treat schizophrenic patients with this drug; he began 
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bv injecting 5 cc. of a 10 per cent solution into the veins. As 
a' rule, there was a comnilsive attack immediateh^ after we 
injection. As long as the amount sufficed and a convulsion 
resulted the dosage was not increased. After Ae patient de- 
veloped a tolerance, however, the dosage was increased b\' 1 
cc. of a 10 per cent solution daity until in some cases as much 
as 15 cc. was given. \'on ^leduna treated the patients t'wice 
weeklv. Other investigators, notably Friedman in America, 
treated the patients ever}'' second day. The number of treat- 
ments varj’^ with the investigator, usually averaging 2 or 3 
weekly. 

At first the convulsion is tonic in character but within a 
few seconds it becomes clonic. The convulsions simulate epi- 
lepsy including the aura and automatisms. Before the onset 
of the convulsion there is alwaj's a tonic yawning movement 
which allows insertion of the gauze pad to protect the patient’s 
mouth. During this latter phase the patients often urinate, 
the pupils are dilated and do not react to light and there is a 
positive Babinski. As mentioned before, it simulates an epi- 
leptic attack. After the attack, the patients in most cases are 
confused and dizz}-- and fall into a deep coma-like sleep which 
lasts from five to ten minutes. They again regain conscious- 
ness but are quite exhausted and fall asleep again and five to 
six hours after the attack they are allowed to take nourish- 
ment and move around. No definite number of convulsive 
seizures has been fixed as the curative number. In some cases 


the patients were better after 2 or 3 attacks; other required 
25 treatments. As a general rule 15 attacks are induced even 
in patients who are not impro\dng. If the patient has had an 


apparent remission it is well to give 3 or more convulsions 
despite this. Von iSIeduna pointed out that the blood picture 
changes under metrazol therapy. The Ijanphocvdes are re- 
duced and the neutrophiles are increased. This was particu- 
larly so in patients who showed a remission. Also, the urinaix’' 
acidity IS increased about 25 per cent while the phosphates are 
increased 10 per cent. The chlorides are decreased 25 per 
cent. The investigators called our attention to the fact that 
m epilepsy these findings have beea obsen-ed bv vL“u 
authors. Even though the attack seems to be annallilt 
workers feel that there is no inherent da ‘“ 0^10 'Su t"^’e“of 
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treatment. Several thousand convulsions have been induced 
without any serious complications. Dislocation of the jaw has 
occurred and occasionally a dislocation of the shoulder. 

In von Meduna’s report he chronicles the results of treat- 
ments in 110 patients, of whom 54 had a remission. This is 
roughly about 50 per cent. As stated above, the remissions in 
patients untreated range around 11 to IS per cent. If we were 
to take the patients who were ill less than one year, von Med- 
una’s figures would show^a remission as high as 90 per cent. 
Von Meduna’s experiments have been corroborated by many 
other investigators. In America, Finkelman, Steinberg and 
Liebert of Elgin, Illinois, reported on the treatment of 66 pa- 
tient’s with dementia praecox by the administration of nietra- 
zol. They reported that 85 per cent of the patients whose 
symptoms were less tlian six months in duration had a remis- 
sion. The rate of remission, they felt, was invariably propor- 
tionate to the duration of the psychosis. They say that if the 
psychosis has lasted more than three years, the anticipation of 
a remission is slight. Patients who had been ill longer than 
eighteen months required larger doses of metrazol and more 
treatments. 

The type of dementia praecox that has the greatest tendency 
to remit with this therapy is the catatonic followed closely by 
the paranoid. It will be remembered that the paranoid type 
responds best to insulin shock. The following contraindi- 
cations to metrazol therapy are listed: Failing or decompen- 
sating cardiovascular system, acute infectious diseases, and 
pulmonary diseases. Other investigators claim that severe 
anemia or cachexia, menstruation, history of cranial injury 
with subsequent unconsciousness should be added to the list of 
contraindications. The rate of injection of the metrazol is 
also important. It should be given at the rate of 0.1 cc. every 
ten seconds. The same dose of the drug given rapidly will 
produce convulsions which will not occur if the injection is 
given slowly. Wahlmann in Germany remarks that in hebe- 
phrenic cases it is difficult to judge improvement, but 3 of these 
patients were apparently improved and discharged from the 
hospital and at the time of writing had not returned. He also 
noted that the patients who reacted more severely to metra- 
zol showed a greater degree of improvement, that is, that im- 
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provement seemed to depend directly on the degree of convul- 
sions produced. 

In recent literature we find that von ^'leduna and Sakel both 
claim credit for prioritj^ in the use of convulsions in the treat- 
ment of schizophrenia. Von Meduna points out that Sakel very 
carefully avoided allowing his patients to go into convulsions 
and that other investigators warned about it also. Sakel con- 
tends that he also used camphor and metrazol to provoke epi- 
leptic comnilsions as far back as 1933. Sakel sa\^s his article 
was uTitten in order to avoid an unfavorable schism in the 
pharmacological shock therapy. Ziskind reviews some of this 
quarrel and says that Sakel regards convulsions in insulin 
therapy as “heavy artillery” and prefers to use “light artil- 
ler}'” even though he recognizes tliat favorable effects some- 
times follows major seizures. He points out that according to 
Grayzel convulsive paroj^sms in rabbits cause cerebral 
damage. When no convulsions followed the insulin injections 
there were no microscopic pathological changes in the brain; 
after slight convulsions there were minimal changes; after one 
or more severe convulsions there were definite anatomic lesions. 
■ The greater the number and the more prolonged the convul- 
sions the more severe were the lesions and among other 
changes there were small zones of focal necrosis in the cere- 
bral cortex. The dose of insulin was comparable to that used 
in schizophrenia. Individual reactions with insulin should pref- 
erably be avoided. Ziskind remarks: “VTiat bearing these 
histopathologic observations have on convulsant therapy with 
camphor or Metrazol can only be a matter of conjecture. The 
question is worthy of further study.” 

While we have been using metrazol therapy in the treat- 
ment of dementia praecox, as yet we do not have a sufficient 
number of cases to speak with any authority. 


BIBLIOGRAPHY 


General 

Strecker and Ebaugh: Practical Clinical Psychiatr^• 
and Co., Inc., Philadelphia, 1937, ' ’ 


4th ed., P. Blakiston’s Son 


INSULIN 


Sakel, Manfred: Neue Behandlungsmethode der Sri,- i. • 

Wien and Leipzig, 1933. Schizophrenie, Moritz Perles, 



1760 EDWARD A. STRECKER, FRANCIS J. BRACELAND 


Sake], Manfred: Section on Neurology and Psychiatry, New York Academy 
of Medicine, Jour. Nerv. and Mcnt. Dis., Vol. May, 1937, pp. 

S61-580. 

Braceland and Hastings: Insulin Shock Therapy in Schizophrenia, Penna. Med. 

Jour., Vol. 41, No, 1, pp. 7-14, October, 1937. 

Wortis, Joseph: Sakcl’s Hypoglycemic Insulin Treatment of Psychoses, Jour. 

Nerv. and Ment. Dis., Vol. l.xxxv. May, 1937, pp. S81-S94. 

Glueck, Bernard: Jour. Amer. Med. Assoc., 107: 1029-1031, Sept. 26, 1936. 
Sake!, Manfred: A New Treatment of Schizophrenia, Amer. Jour. Psychiatry, 
93 (No. 4): 829-S41, June, 1937. 

Metrazol 

von Meduna: The Convulsive Therapy of Schizophrenia, Psych. Neurol. 
Wchnschr., 37: 317, July, 1935. 

Wahlmann: The Treatment of Psychoses with Metrazol, Psych. Neurol. 
Wochenschr., 38: 78, Feb. IS, 1936. 

Kruger: The Treatment of Schizophrenia by von Meduna's Method, Psych. 
Neurol. Wochenschr., 38: 135, 1936. 

Friedman: Irritative Treatment of Schizophrenia (Review of 20 Cases), Amer. 

Jour. Psych., Sept., 1937, Vol. 94, No. 2. 

Finkelman et a!.: The Treatment of Schizophrenia with Metrazol by the Pro- 
duction of Convulsions, Amer. Jour. Med. Assoc., 110 (No. 10): March 5, 
706, 1938. 

Ziskind, E.: Convulsions During Insulin Therapy in the Psychoses, Jour. 
Amer. Med. Assoc., 110 (No. 12): 915, March 19, 1938. 

Meduna vs. Sakel; Jour, Nerv. and Ment. Dis., 87 (No. 2): 133-155, 
Feb., 1938. 


von 



Medical Clinics of North America 
November, 193S. Philadelphia Number 


CLINIC OF DR. BERNARD I. COIMROE 

Hospital op the Untv^sity of Pennsylvania 


TOXIC AND INFECTIOUS JAUNDICE 

One of the most interesting and at times one of the most 
puzzling problems confronting the practitioner is tlie jaundiced 
patient. In this discussion, an attempt will be made to eval- 
uate the etiolog\', differential diagnosis and treatment of the 
various forms of toxic and infectious jaundice. The following 
classification is presented merely as a matter of reference for 
the physician. No classification of jaundice can be perfect as 
several varieties are frequently combined. 


C.AUSES OF JAUNDICE 12- 20. 33 


I. OeSTKCcrioK of the Biliary Ducts 

(A) Calculi, inflammatorj' exudates, parasites, neoplasms, etc. 

(B) Congenital stenosis, stricture from chronic cholangitis, etc. 

(C) Pressure from enlarged lymph nodes, abscesses, gumma, tubercles, 

echinococcus cj sts, aneun.sm of the hepaUc artery, peritoneal ad- 
hesions, tumors of the pancreas, gallbladder and liver, etc. 


II. Toxic axd Ixtectious 


(A) Chemical poisons: Chloroform, carbon tetrachloride, cinchophen, 
gold salts, arsphenamine, neoarsphenamine, sulfarsphenamine, 
silver arsphenamine, stovarsol, phenobarbital, dinitrophenol' 
yatren (iodox>-quinoline sulfonic acid), dimethvl nitrosamine 
arsenielted hydrogen, eUiylene dichloride, tetrachlorethvlene’ 
tnchlorethylene. Iribromethyl alcohol (avertin), ethvl chloride’ 
ethyl bromide, compounds of anUmony, manganese, wbalt, lead’ 
copper, thorium, urea-.<:tibamine, plasmoquin, acriflai-ine. di’nitro- 
benrene, trinitrotoluene, trinitrophenol (picric acid), phenvlene- 
diamm, Bayer 20o, rotenone or tuboto.xin (an insecticide and 

mXoom potnTng“"‘'“ *" P»’“Ph‘>rus, 
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dysentery, food poisoning, relapsing fever, dengue, Rift Valley 
fever, gonorrheal perihepatitis, Dourmashkin’s syndrome, kala- 
azar (?), acute yellow atrophy (acute necrosis of the liver), 
Laennec’s cirrhosis, prolonged anoxemia from chronic venous 
congestion with cardiac lesions (including coronary artery occlu- 
sion) , lobar pneumonia, septicemias, Oroya Valley fever, Kukuruku 
disease from West Africa and Pacheco’s parrot disease. 

III. Hemolytic 

Pernicious anemia, hemolytic icterus, sickle-cell anemia, paroxysmal hemo- 
globinuria, mismatched transfusions, phenylhydrazine, sulfanil- 
amide, cardiac decompensation (see above), septicemias, lobar 
pneumonia (q.v.), malaria, icterus neonatorum, Hanot’s cirrhosis, 
Lederer’s anemia, following absorption of large hemorrhagic 
exudates. 

The term “jaundice” is derived^^ from the old French 
jaunisse — jaune (yellow) . It implies merely a staining of the 
tissues and fluids of the body with bilirubin. The commonest 
cause of icterus among young individuals (between the ages 
of fifteen and thirty) is acute catarrhal jaundice; this usually 
follows a benign, uneventful course. In older patients jaun- 
dice is commonly due to obstruction of the common bile duct 
by calculi^® or to pressure from carcinoma of the head of the 
pancreas. 

Toxic or infectious jaundice results when damage to the 
liver parenchyma prevents bile pigments from passing through 
the liver cells to reach the biliary capillaries. This pigment 
then accumulates in the hepatic veins and enters the general 
circulation. Although hepatic degeneration is usually at- 
tended by no or only mild pain, this may be quite severe; 
likewise, obstruction of the common bile duct by stone is at 
times‘d painless. Although most instances of jaundice in el- 
derly patients are obstructive, acute liver injury may occur 
at any age. Gallstones have been found in children three 
years of age; these have rarely caused jaundice. Gallstones 
will produce jaundice only if they are obstructing the common 
bile duct; stones remaining in the gallbladder will not be asso- 
ciated with jaundice. 

Diagnosis of the Jaundiced Patient. — In the diagnosis 
of the jaundiced patient, a complete history and thorough 
physical examination are of prime importance. In about three 
fourths of the cases, diagnosis can be made at the bedside on 



1763 


TOXIC A2sTD INFECTIOUS JAUNDICE 


the basis of the histotyr« Frequently, additional information 
can be supplied bv complete blood count; urinalysis mduding 
examination for bilirubin, urobilin, ^d bile salts; blood ^ as- 
sermaim reaction; careful biliary drainages; stool examinations, 
blood chemistrj' (van den Bergh, icterus index, blood urea 
nitrogen, cholesterol and cholesterol esters, serum protein, 
serum phosphatase), liver function tests (galactose, hippuric 
acid, glucose tolerance, etc.), Takata-Ara test, roentgen exam- 
ination of the gastro-intestinal tract, blood fragility test, ex- 
amination for sickle cells, etc. Roentgen examination of the 
gallbladder should not be performed routinely in patients with 
obstructive jaundice. Cholecystogram has not proved of value 
in demonstrating the gallbladder in patients with obstructive 
jaundice-®; when such an obstruction is near the duodenum, 
this procedure may result in pancreatitis. Further damage to 
the liver may also occur under such circumstances. It has 
been possible, however, to demonstrate the gallbladder roent- 
genographicaily in 7 or 8 cases of catarrhal jaundice.®' A 
bromsulfalein test is of no value in differentiating obstructive 
from other forms of jaundice inasmuch as the bromsulfalein is 
reabsorbed into the blood stream after excretion by the liver if 
biliarj’’ obstruction is present. 

Frequency of Causes of Jaimdice. — ^It is of some as- 


sistance to recognize the comparative frequency of the various 
causes of jaundice. This depends largely upon whether the 
physidan is a surgeon or an internist; the latter sees a large 
number of patients with acute catarrhal jaundice which are 
only rarely admitted'to a hospital. In private practice, it has 
been my experience that 90 per cent of jaundiced patients 
under the age of thirty have acute catarrhal jaundice, and that 
this disease is by far more common than any other form of 
jaundice. In a large series of dinic cases,®® 30 per cent of the 
jaundice was caused by carcinoma (of the head of the pan 
creas, gallbladder, bile ducts and metastatic) ; in 25 per cent 
the icterus resulted from obstruction of the bile ducts bv «^all’ 
stones or associated conditions; in another 25 per cent a tnvJ. 
or mfecdous cause was found; in 7 per cent. L jaunice was 
hemolytic in nature; in another 7 per cent a br^n'L of . 

ras at fault; other causes trere rather rare a 

that eadudiug hemolytic jaundice aud siricte (thief “ 



1764 


BEKNAKD I. COMROE 


usually readily diagnosed), there are 2 chances in 3 that the 
jaundice is obstructive in nature, and 1 chance in 2 that a neo- 
plasm will be found; these figures apply to individuals above 
thirty years of age. My personal experience has shown that 
obstructive gallstones are much more common than neoplastic 
obstruction of the common bile duct. 

Acute Catarrhal Jaundice. — ^The commonest form of all 
jaundice is acute catarrhal jaundice. The clinical picture of 
this condition is relatively constant. It is usually sporadic in 
occurrence but occasionally is found in several members of a 
family. The disease has also been observed in epidemic form,, 
lending further support to the belief that it is infectious in 
origin. The typical picture is as follows: a youth, aged eight- 
een, feels rather tired and achy, and consults a physician 
because of general malaise. He has had no important symp- 
toms. Physical examination is essentially negative at this time 
except for a slight fever of from 99° to 102° F. Following a 
day or two in bed, the temperature returns to normal, but the 
patient begins to complain of epigastric distress and soreness. 
Slight or marked nausea, and occasionally vomiting may occur 
A definite icteric tint can now be detected in the sclera and 
palate; the patient will also have noticed that his urine has 
become dark and his stools light in color. Pruritus may or 
may not occur. The liver is slightly enlarged and tender and 
the spleen is not infrequently palpable. Blood count usually 
reveals a moderate leukopenia with a relative lymphocytosis. 
Bilirubin and urobilin are usually present in the urine. Dur- 
ing the next several days, the stools become progressively 
lighter in color, while the urine and skin become darker. 
About one week after the onset of visible jaundice, the skin 
color will usually have reached its height, and will begin to 
fade. This gradual lessening of the jaundice may consume a 
period of from one to five weeks. For a very short interval, 
at the height of the jaundice, bile pigment may be completely 
absent from the stool; this persists for only a day or two at 
most, and usually a small amount of bile pigment will be de- 
tected in the stool by chemical examination. 

A galactose liver function test done at the height of the 
jaundice will usually show a decreased tolerance. Galactose is 
converted (with difficulty) into glycogen by the normal liver. 
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Normal^, or in mild obstructive jaundice, if the patient is 
given 40 Gm. of galactose in a pint of water (after a twelve- 
hour fast), 3 Gm. or less of galactose are excreted in 
the urine within five hours. The kidney has no threshold for 
galactose so that if this is not converted into glycogen by the 
liver, as long as it remains in the circulation it wall be excreted 
in the urine. In jaundice resulting from liver damage, the 
excretion amounts to 4 or 5 Gm. or more during the first five 
hours. The galactose liver function test is no longer consid- 
ered as a method of differentiating conclusively between ob- 
structive and toxic (primarily hepatic) jaundice; in over 25 
per cent of patients with advanced obstructive jaundice (as in 
gallstones, pancreatic carcinoma, strictures of the common 
duct, etc.) there will appear a decreased galactose tolerance 
because of the associated hepatic damage. 

The treatment of acute catarrhal jaundice is conser\'ative; 
rest in bed is advised during the period of fever and gastro- 
intestinal irritability. This is usually not more than three or 
four days. The preferred diet is one high in carbohydrate, 
low in fat, and containing about 14 per cent of protein. Fruit 
juices are especially well tolerated by these patients. Livers 
containing sufficient glycogen and a low fat content are usually 
less susceptible to the action of toxic agents. Because of the 


absence or decrease of bile in the intestinal tract during the 
acute stage of the disease, fats are not well digested and are 
often not tolerated. In view of the present concept that acute 
catarrhal jaundice is a mild form of hepatic degeneration,*® it 
is not believed that stimulation of biliary secretion by decholin 
is of importance in its treatment; however, many clinicians 
continue to employ (with success) small daily doses (4 Gm.) 
of magnesium sulfate (which relaxes the sphincter of Oddi) 
or biliary drainages until the jaundice has disappeared 

The etiology of acute catarrhal jaundice is unknown- it is 
considered to be an infectious disease. Certain observers feel 
Aat It is the result of an acute gastroduodenal catarrh result 
mg in obstruction of the biliary passages by obstruction of the 
mouth of he common bile duct from the swollen mucous mem 
brane of the duodenum, by an ascending cholaneitis W 
plug of mucus obstructing the mouth of the common hil^ H ! 
or by spasm of Ure sphincter of Oddi following an infiammato“ 
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duodenitis. It is their belief that the liver is affected only 
in rare cases when the jaundice persists for a considerable 
period of time. Most clinicians believe, however, that acute 
catarrhal jaundice is a form of mild toxic degeneration of 
the liver. 

In England, infectious jaundice is divided into 2 groups; 
(1) Weil’s disease and (2) epidemic catarrhal jaundice or 
infective hepatitis. The common sporadic form of acute cat- 
arrhal jaundice is considered to be a separate disease due to 
an ascending cholangitis following dietary indiscretions or an 
upper respiratory tract infection.'* Infective hepatic jaundice 
or infective hepatitis is thought to be a toxic form of acute 
hepatitis.^ 

Occasionally some patients, in whom the condition seems 
to be a mild catarrhal jaundice, develop a chronic hepatitis. 
Unfortunately the etiology of chronic hepatitis with jaundice 
is obscure and these diseases are not well understood. Graham 
has pointed out the relationship between long-standing gall- 
stone disease and hepatitis. All forms of hepatitis usually ex- 
hibit a slight and fairly constant jaundice; the biliary passages 
are not obstructed. There is commonly a firm, smooth enlarge- 
ment of the liver and spleen with very little evidence of he- 
patic damage. Many of these patients live for years*® in fairly 
good health. 

Toxic Hepatitis. — ^The liver may be greatly enlarged from 
toxic changes and sections often show a yellow appearance 
from excessive deposition of fat in the liver cells, as in delayed 
chloroform poisoning, in fatal acidosis in children and in phos- 
phorus poisoning when death occurs early.*" The term cir- 
rhosis was originally applied to the yellow appearance of these 
livers; recently this has been restricted to the occurrence of 
fibrosis in this organ. Chloroform, carbon tetrachloride, and 
arsphenamine usually produce central necrosis'® while the virus 
of yellow fever characteristically involves the midzonal por- 
tions of the lobule ; the periportal region is commonly affected 
in eclampsia. There are no characteristic findings or symptoms 
for injury of the central or of the peripheral portions of the 
lobules alone.®* 

Arsphenamine jaundice often occurs during the course of 
antisyphilitic treatment but does not necessarily depend upon 
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the amount of drug given or the stage of the disease The 
incidence of jaundice in untreated sjjihilis averages 0.1b per 
cent”; jaundice occurs in arsphenamine treated cases m ap- 
proximatety 0.85 per cent of Ae patients."’*' In a senes of 
18,000 patients who received antisyphilitic treatment at a large 
institution over the course of fifteen x'ears, laS persons devel- 
oped jaundice. It was found that arsphenamine caused jaun- 
dice one and one half times as often as neoarsphenamine.^ In 
this series/^ postarsphenamine jaundice was almost three times 
as common in the white as in the colored patients. No rela- 
tionship was found between the stage of the disease during 
which the patient received treatment and the frequency of 
jaundice. Approximately two thirds of the cases of postars- 
phenamine jaundice occurred during or after the completion 
of the first 10 injections of arsphenamine. There was no cor- 
relation between the amount of drug used and the development 
of jaundice. Jaundice was also reported in several patients 
following the injection of bismuth subsalicjdate. 

The symptoms and physical findings of postarsphenamine 
jaundice are quite similar to those of acute catarrhal jaundice'*’ 
so that a differential diagnosis can usually be made only by 
the historj'. The course of the reaction is usually mild. Al- 
though right upper quadrant pain may occur in a minority of 
these individuals, it is not severe enough to be confused with 
acute gallbladder disease. There is usually a slight fever 
persisting for approximately five days. Sjnnptoms usually dis- 
appear within one or two weeks after the onset of the jaundice. 
The liver is somewhat enlarged and the tip of the spleen can 
occasionally be felt. Acute yellow atrophy (acute necrosis) 
of the liver occurs in about 5 per cent of the patients -with 
arsphenamine hepatitis. 

The liver, with its enormous blood supplv, is invaded bv 
spirochetes during their early dissemination*® in STOhilis' 
however, extensive acute hepatitis is uncommon in the earlv 
stages of sjqihilis. - ^ 


Tone jaundice Mowing the administration of mic/M 
JS entremely uncommon; howeeer. the mortality in dnehotf 
hepatitis IS approximately SO per cent. It has been estimatt 
ttat not more than 1 person will be affected among So 
taking this drug. A susceptible individual may die fohow 
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the ingestion of only a few grains of cinchophen. Phenylcin- 
choninic acid (cinchophen) was discovered .in 1887 and was 
first used medically (as atophan) in 1908. Almost 100 anti- 
rheumatic remedies have been found''" on the market which 
contain the toxic quinoline radical; unfortunately many of 
these are sold under trade names so that neither the physician 
nor the patient may be aware of their contents. 

Cinchophen and its derivatives (neocinchophen, etc.) have 
been widely used in the treatment of gout and arthritis. Al- 
most 50 tons are consumed yearly in this country. Two hun- 
dred cases of jaundice following cinchophen have been re- 
ported"" with a mortality of 46 per cent. In contradistinction 
to this, one large arthritic clinic has used cinchophen (with 
caution) in the treatment of 2500 cases of arthritis over a ten- 
year period without a single incidence of liver damage. 

Deaths have also followed the administration of neocin- 
chophen. Trade names for tliis drug include tolysin and 
novatophan. In spite of the rarity of the jaundice following 
cinchophen, the high mortality attending such a complication 
and the lack of therapy therefore argue against the use of drugs 
containing this compound. After a careful study of this prob- 
lem,"’’ no safe method was found for administration of this 
drug. 

Intravenous administration of lead in the treatment of 
inoperable carcinoma has been followed by toxic jaundice. 
Acute liver cell degeneration has also been produced by the 
eating of poisonous fungi (mistaken for edible mushrooms). 
Food poisoning is occasionally accompanied by jaundice. 
This also occurs frequently in acute streptococcal infections, 
severe tonsillitis or acute sinusitis, and may accompany staph- 
ylococcal infections, typhoid or paratyphoid fever (appearing 
about the end of the second week), and influenza (especially 
tire so-called “intestinal” type). Jaundice is not common in 
typhoid fever even though there are usually numerous foci of 
necrosis scattered throughout the liver."" 

Jaundice following ingestion of phenobarbital is almost 
unknown, having been reported in only 2 patients.’’- In the 
recorded cases, jaundice appeared in a male, aet. fifty, following 
a dose of 1 grain of phenobarbital daily for twenty-two days; 
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thyroid eland fn f ' ^ feeding of desiccated 

duces a fednrdn ^ mouse, guinea-pig or rabbit pro- 

occur in nof mn ” Ih ® Jaundice was found to 

Ss siniDira^ f degeneration with central necro- 

related to thn ^ ^ cirrhosis. These were intimately 

related to the severity of the disease 

.«ot„-nn'a“seAs of 860 ^“’ 7 '! 
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due to tbp ree-year period,® only 2 had severe jaundice 
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• acute yellow atrophy is actually a misnomer 

inasmuch as the pathologic cliange in this condition is a necro- 
sis rather than an atrophy; the liver is at times larger than 
normal (in the acute cases), and its color may be reddish 
rather than yellow in prolonged cases."® Acute necrosis of 
the hyer is usually the result of some toxic cause. Its symp- 
;oms include nausea, vomiting, gastric irritation, a dry, furred 
ongue, headache, and later, delirium, drowsiness, stupor, coma 
ind convulsions. The outcome is usually fatal within several 
lays after the onset of the acute necrosis 
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in the bile only in the free form. There is normally approxi- 
mately ISO to 200 mg. per cent of cholesterol in the blood. Its 
site of formation and function are unknown. It may be in- 
creased in obstructive jaundice, hypothyroidism, diabetes mel- 
litus, nephrosis, diseases of lipoid metabolism (xanthomatosis, 
Hand-Schiiller-Christian syndrome, Gaucher’s disease, Nie- 
mann-Pick’s syndrome, etc.), pregnancy, etc. It is usually 
decreased in starvation and inanition, severe liver parenchymal 
damage, hyperthyroidism and in late stages of obstructive 
jaundice (resulting in hepatic damage). It is similar to bile 
salts in its surface tension reducing property. It crystallizes 
out of solution with great ease and is retained in solution by 
the action of bile salts. With complete obstruction of the bile 
ducts, a value of 300 to 400 mg. per cent or more may be 
reached; this will remain high until late in the disease (when 
nutrition fails). Cholesterol is normally removed from the 
blood and excreted in the bile by the liver. In partial or inter- 
mittent obstruction (as with stone), it averages 250 to 300 
mg. per cent. 

The liver may form esters by combining cholesterol witli 
fatty acids; these may be broken down by an esterase in the 
liver. In hepatic damage, cholesterol esters tend to de- 
crease.^®’ In obstructive jaundice, cholesterol esters increase 
but not in proportion to the increase in total cholesterol. Per- 
sistent absence of cholesterol esters from the blood in a jaun- 
diced patient indicates severe liver damage and a poor prog- 
nosis. 

Determination of the cholesterol fractions is a great aid in 
the differential diagnosis of jaundice; however, more than one 
determination should always be made. Absolute diagnostic 
reliance should not be placed on cholesterol results alone; this 
is merely an aid in diagnosis along with the history, physical 
examination and other procedures. The presence of liver cell 
damage, infection or cirrhosis will usually prevent the increase 
of cholesterol and cholesterol esters in obstructive jaundice. 

Bilirubin, Urobilinogm, and Bile Salts. — Bilirubin, which is 
formed throughout the reticulo-endothelial system, is excreted 
by the liver. No important function has been ascribed to bili- 
rubin except as an excretory product derived from the break- 
down of hemoglobin.®® Following the destruction of eryth- 
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rocytes throughout the body, the liberated hemoglobin is con- 
verted into hemosiderin and hematoidin; this latter compoun 
does not contain iron, and is the precursor of bilirubin. Ihe 
average normal serum bilirubin is from 0.1 to 0.5 mg. per 
100 ml. Following its excretion into the small intestine, 
bilirubin is partially reduced to urobilinogen by^ bacterial 
action, and partially oxidized to biliverdin. A portion of the 
urobilinogen is absorbed into the blood stream and excreted 
again, mainly by the liver; a small amount is excreted bj^ the 
kidneys. In the urine it is rapidly oxidized to urobilin. The 
exact function of urobilinogen is unknomi. The major por- 
tion of the urobilinogen in the intestine is excreted in the feces 
as stercobilinogen (which is changed to stercobilin on exposure 
to sunlight). 

Bile salts are formed only in tlie liver-- and are excreted 
into the intestine to aid in the digestion of fats; they are then 
reabsorbed into the portal circulation and reexcreted by the 
liver. Normally, bile salts do not appear in the urine. 

Urobilinogen is formed by the action of intestinal bacteria 
on bilirubin. Its absence from the urine in a jaundiced patient 
denotes complete biliary obstruction. Excess of urobilinogen 
in the urine usually indicates patent bile ducts and liver dam- 
age, increased hemolysis, or both. None or only minute 
amounts of urobilinogen occur in normal urine. Increased 
urobilinogenuria is an early sign of hepatic damage as tlie 
ability to excrete urobilinogen is one of the first functions to 
fail in a diseased liver. Urobilinogenuria does not definitely 
rule out obstructive jaundice as, in cases of long-standing jaun- 
dice, bilirubin may be excreted into the colon; in addition,. it 
is possible for urobilinogen to be formed in the bile ducts' in 
the presence of infection. 


Toxic or infectious jaundice is accompanied by an absence 
of bilirubin from the urine unless an obstructive element is 
present (in which case bilirubin appears in the urine when 
Ae renal threshold is exceeded), the presence of urobilinogen 
m the urine and stercobilinogen in the stool. No bile salt, 
wll appear in the urine as extensive liver damage decreasf.s 
their formation. Obstructive jaundice shows hiHmV ^ 
but no urobilinogen in the urine or stool fif t^f 
complete) ; . subject to tbelS,:: 
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preceding paragraph. Bile salts accumulate in the blood stream 
and appear in the urine. 

• presence of bile salts in the urine indicates obstructive 
Biuch liver damage; disappearance of bile 
salts from the urine m obstructive jaundice is a sign of marked 
ver darnage (as bile salts are manufactured by liver cells), 
n catarrhal jaundice bile salts are rarely present in the urine 
because of the associated liver damage. 

Icterus Index and van den Bergh.—The van den Bergh 
reaction IS of value in differentiating hemolytic from obstruc- 

u ^ intensity of the jaundice can 

ually be followed rather accurately by the van den Bergh 
reaction. Articles of food, such as carrots, egg yolk, orange 
juice etc., may color the blood serum and produce a marked 
e eva ion of the icterus index; this must always be borne in 
■mind when this test is employed. 

In obstructive forms of jaundice, there is an immediate 
irec van den Bergh reaction, a greatly increased indirect 
reading, and a very high icterus index; in toxic or infectious 
jaundice, the direct van den Bergh is delayed or biphasic, the 
in reaction is greatly increased and the icterus index is 
tiigh.^ In hemolytic forms of jaundice the direct van den Bergh 
reaction will be negative or delayed and the indirect reading 
and ic^rus index will be slightly or moderately elevated. Not 
more than 10 per cent of functioning liver tissue is necessary 
or ordinary requirements of pigment excretion so that marked 
liver damage may occur before this is reflected in the van den 
Bergh test or icterus index. The rationale of the van den 
Bergh reaction is well presented by Machella.^- 

Serum Protein. Serum proteins are decreased in propor- 
tion to the extent of the parenchymatous liver damage; how- 
ever, decrease occurs only if extensive liver damage is present. 
They are decreased only late in obstructive jaundice unless 
there has been preceding liver damage. A tendency toward 
inversion of the albumin globulin ratio accompanies this 
decrease. 


Serum Phosphatase . — Phosphatase is normally present in 
both blood serum and bile. It was formerly considered by 
some®® that the serum phosphatase was increased in biliary 
obstruction and was normal or decreased in hepatogenous 
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(after reaching its peak) is cliaracterized by its relative con- 
stancy. In approximately 50 per cent of those cases of biliary 
obstruction due to carcinoma of the head of the pancreas, a 
distended gallbladder can be felt; this is sometimes confused 
with a Riedl lobe of the liver. Both complete obstruction of 
the common bile duct and acute degeneration of the liver may 
produce extremely high figures in tlie icterus index (300 or 
more). The intensity of the jaundice is not a good criterion 
of the clinical symptoms or prognosis. Persistent absence of 
bile from the stools for more tlian a week is almost always 
indicative of obstruction of the common bile duct by a malig- 
nant tumor. In obstruction due to stone, bile can usually be 
obtained by repeated biliary drainages. Excess fat in the stools 
of a jaundiced patient may completely mask the color of bile 
pigment. 

Treatment of Infectious and Toxic Jaundice. — This 
consists in immediate removal of the toxic substance if possible 
and the use of a diet high in carbohydrate, low in fat, and con- 
taining approximately 14 per cent of protein; 14 per cent of 
protein in the diet has been found by Channon to displace liver 
fat as well as choline. It is possible to produce®^ a high liver 
glycogen in dogs with common duct obstruction by large intra- 
venous injections of glucose and a high intake of carbohydrate 
orally. A greatly increased glycogen level does not protect 
the liver against injury if there is a high level of fat present®^; 
the protective role of carbohydrate probably depends upon 
its displacement of the liver fat during the deposition of liver 
glycogen.^'* 

If a high carbohydrate diet cannot be employed (300-500 
Gm. daily), large amounts of glucose are given intravenously. 
An e.xperimental toxic state can be produced in dogs with dam- 
aged livers by ingestion of meat'”; it has been suggested, there- 
fore, that the proteins be in the form of milk, cheese and egg 
white. Since the liver uses glycine as a detoxicating agent,'" 

S to 10 Gm. of gelatin may be added to the daily diet. Ani- 
mals fed on diets rich in fats are extremely susceptible to the 
toxic action of chloroform’" while a high carbohydrate diet 
protects against such poisoning. In dogs poisoned with ars- 
phenamine, however, the reverse is true. 

Marked liver damage results in an increase in the pro- 
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thrombin time and in hemorrhagic phenomena. Ravdm and 
his co-workers^^ have shown that the use of large amounts of 
carbohydrate by moutli and by vein as well as blood transfu- 
sions preoperatively and postoperatively did not reduce the 
incidence of postoperative hemorrhage but did markedly 
diminish the degree and extent of the hemorrhage and the 
mortalitJ^ 

Vitamin K may prove of benefit in the treatment of the 
hemorrhagic diathesis of obstructive jaundice. It has been 
sho-ivn that vitamin K is a food accessory factor required for 
the s 3 mthesis of prothrombin. In chicks deprived of vitamin 
K, a SO per cent decrease in the prothrombin concentration 
was found as early as tlie fourth day.^^ Hemorrhages readily 
occurred when the prothrombin fell under 20 per cent. A defi- 
nite decrease of prodirombin occurs in biliary obstruction; 
this is probably a cause of the bleeding in jaundice. 

Vitamin K is contained in large amounts in powdered al- 
falfa and is normally present in abundance in Ure intestinal 
tract. It is a fat-soluble vitamin; in patients witli obstructive 
jaundice, one should supply not only vitamin K but bile salts 
in addition, to aid in the absorption of the vitamin K. A good 
source of vitamin K is a mixture of S5 per cent oat plants and 
15 per cent wheat plants (8 inches high), cut close to the 
ground and dried within two and one-half minutes of the time 


of cutting; these must be pulverized and refrigerated. In cases 
of obstructive jaundice with hemorrhagic phenomena, we are 
now using 1 drachm of this substance (in orange juice or in 
capsules) and bile salts (Bilron, Lilly, 10 grains) by mouth 
three times daity. 

In operations upon jaundiced patients, spinal anesthesia 
should be used®®; chloroform, avertin, divinvl ether and pro- 
longed diethyl ether may cause liver injur 3 -,'gas mixtures are 
contraindicated because of the marked sensitirdty of liver cells 
to reduced oxj'gen tension.®® 


Note: The author cashes to express his appreciation of 
the assistance of Drs. I. S. Ravdin, T. E. iMachella, and T H 
Comroe, Jr., m the preparation of this manuscript ' 
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THE NEWER CONCEPTION OF THE TREATMENT OF 
SCIATICA AND NEURITIS 

As we contemplate the treatment of sciatica and neuritis 
it is of great encouragement to note the steadj’^ improvement 
and simplification which therapeutic measures have undergone 
in the past. It is equally inspiring to consider the various and 
interesting methods, both medical and surgical, being currentlj^ 
mtroduced for the further relief of these affections. 

It is common knowledge that prolonged pain in the distri- 
bution of the two main components of the sciatic nerve, the 
external and internal popliteal nerves, may result from a va- 
• riety of causes. Authorities agree that there are comparatively 
few cases recorded in literature of true sciatic neuralgia and 
that most cases of this nature can usually be classified as sec- 
ondary sciatica. The affection may exist for months or years 
and the patient may experience remissions but, at the end of 
such periods, no evidence will be manifested of organic disease 
except, perhaps, a degree of change in the Achilles reflex and 
some muscular wasting. Because of its persistency and con- 
sequent effect on the morale of the patient, tlie intractable pain 
should be arrested whenever possible. Very often the diag- 
nosis of sciatica has the same vague clinical significance as 
the term rheumatism. At times, any painful condition radiat- 
ing in the posterior aspect of the thigh, regardless of its eti- 
ology, is often erroneously labeled sciatica. As pain consti- 
tutes the chief criterion, the quality and intensity is the main 
concern of the patient. In the early stages it may be trifling 
and then progress to pain of great intensity. In the studv of 
a case, one must determine whether he is concerned ivith a 
sciatic neuralgia or a case of true sciatic neuritis. Pain mav 

17S1 ^ 
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be remittent or intermittent and intensified by trivial factors, 
i. e., exposure to draughts, motion of affected limb or by neigh- 
borhood pressure. There may be associated muscle spasm and 
mild sensory disturbances such as hyperesthesia or pares- 
thesia along the lumbosacral distribution. There is no altera- 
tion or change in the power of the affected limb and the tendo 
achillis reflex is physiologic. In the literature, a;-ray findings 
in such a case show no pathology and they .may be regarded 
as essential sciatica or sciatic neuralgia. This condition is to 
be differentiated from true sciatica or neuritis which consti- 
tutes inflammatory involvement of the nerve. 

Sciatic neuritis may be of the primary type resulting from 
generalized toxemia, alcohol, lead, arsenic, diabetes or syphilis. 
Secondary types begin as unilateral phenomena and later pre- 
sent the typical sciatic syndrome when it is caused by pressure 
on the lumbosacral nerve roots before it leaves the pelvis and 
are due to such lesions as spinal cord tumor or compression by 
rupture of the nucleus pulposus, i. e., intervertebral disk in- 
jury, malignant involvement of the spine or osteo-arthritis of 
the spine. The treatment of these groups will not be discussed 
in this paper. 

The reflex neuralgias embrace the more frequent types and 
are usually preceded by symptoms of muscle insufficiency in 
the back and sacro-iliac regions. There is an intermittent 
ache and tiredness associated with stiffness and soreness and 
accompanied by muscle spasm. A protective tilt may be pres- 
ent. Generalized nervous fatigue and irritability, due to phys- 
ical strain, weak feet and varicosities are frequently encoun- 
tered. The chief symptom is pain in the lumbosacral region 
or hip joint and it tends to spread downward. It may be sud- 
den or gradual in onset, often severe, especially at night, and 
is worse in the sitting posture. The definite characteristics 
are indicated by the fact that the patient lies on his side with 
flexion of the hip and knee joints and plantar flexion of the 
ankle. There are special points of tenderness {a) between the 
ischial tuberosity and great trochanter, (6) center of posterior 
aspect of thigh, {c) lateral to the middle of the popliteal space, 
{d) middle of calf, (c) behind the medial malleolus. Abnor- 
malities of the vertebrae such as occult spinal bifida, anomalies 
of the transverse process of the fifth lumbar vertebra and sac- 
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ralization or impingement of the same vertebra, afford areas 
of special vulnerability and may predispose to injury under 
strain. Postural defects are predisposing factors w-here the 
muscles are chronically overworked. Such conditions as ab- 
normal curves of low spine, increase of the anterior load, im- 
balance of pelvis or lateral imbalance, scoliosis, spondylolis- 
thesis, i. c., slipping of the fourth or fiftli lumbar vertebra, or 
both, forward on the sacrum. Disease of tlie sacro-iliac joints, 
whether tuberculous or nontuberculous, osteomj^elitis, malig- 
nancy, osteo-arthritis or injurv’’ to the spine may cause imbal- 
ance or osteo-arthritic changes and produce a sciatica secon- 
darily. It is, therefore, quite apparent that the basic treatment 
should eradicate the underlying cause whether it is due to foci 
of infection, resulting toxic states, rheumatic or ortliopedic 
factors. In conditions w'here the sciatic disturbance is sec- 
ondary, as in a metastatic, neoplastic or tuberculous process 
in the spine or pelvis, it should be designated as a sciatic syn- 
drome in contradistinction to true sciatica. 


Treatment. — ^Treatment may be divided as follows: (1) 
Palliative, (2) neurosurgical, (3) orthopedic. In the manage- 
ment of a patient complaining of pain in the distribution of 
the sciatic ners'e the most important factor is to make an accu- 


rate diagnosis. There are so many pathological conditions 
giving rise to pain in the distribution of the sciatic nen^e that 
without a correct diagnosis intelligent treatment cannot be 
administered. It is obvious that such conditions as sacro- 
iliac arthritis, luxation, spondylitis deformans, disease of the 
hip joint and cord neoplasm are strictly surgical or orthopedic 
procedures. Routine removal of all focal infection is indi- 
cated. Some go so far as to claim that there is no idiopathic 
sciatica and obviously there should always be a cause. Re- 
prdless of the truth of this statement, there are many cases 
in which relief can be accomplished by methods of treatment 
which are symptomatic and carr>' no necessity of provin^r a 
definite etiological factor. Even when a distinct surgicaf or 
orthopedic condition is the cause of pain in the sciatic neiwe 
treatment directed to tlie symptoms will relieve pain while 
appropriate treatment is directed to the cause. The sureiral 

treatment ndll varj^ with the cause and mus^t he 
left to those skilled in this w'ork. 
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Palliative Treatment. — ^The first and most important con- 
sideration for symptomatic relief of pain is rest. Any motion 
producing pain in an inflamed nerve is harmful and increases 
the disability. Some cases are so acute that it is impossible to 
move the part due to pain. Obviously, any case in which pain 
is aggravated by motion should be put at complete rest until 
the acute stage subsides. Splinting may have to be employed 
to secure absolute rest and, in some instances, the use of Buck’s 
extension is the best solution to the problem. The fact that 
the part must be kept at rest is not a contraindication to the 
use of other remedies. The simplest and most useful analgesic 
we can use is heat in its various forms. The hot-water bag 
or the electric heating pad may be applied in the most acute 
cases. This relieves pain quickly and efficiently and causes an 
increased blood supply to the part which is one of the factors 
in overcoming the inflammation and restoring tlie nerve to 
normal. These applications can be applied continuously in 
mild degree and are most beneficial in all stages. As soon as 
the patient is able to move the part, it is best to resort to tlie 
infra-red lamp because its rays are more penetrating and con- 
sequently more effective. Such applications can be given from 
one-half to one hour and repeated several times a day. For 
the more penetrating types of heat we must employ the high 
frequency current. Conventional diathermy, which has a wave- 
length of 300 meters, has been utilized for many years in the 
treatment of sciatic pain. This current must be applied by 
means of metal electrodes in contact with the skin. Because 
of tlie variations in resistance of the various tissues of the body, 
the heating is unequal and must last from twenty to sixty 
minutes in order that the blood supply can produce an equalized 
heating throughout the part. Our experience has been that this 
is the best form of high frequency current to use when we have 
a large mass of tissue to heat, such as an entire leg. Treatment 
must last one-half hour or more. If the pain is purely referred 
and considered as neuralgia, without any signs of sciatic neuri- 
tis, it is better to apply the electrodes front and back covering 
the sacro-iliac joints and the sacrosciatic notch and treat 
Uirough and through. 

The next most efficient method of applying deep heat is 
the use of short wave diathermy, employing the coil technic. 
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not to damage the skin. This procedure is followed every fifth 
or seventh day and the clinical response, in favorable cases, 
should be apparent after the fourth treatment. 

Neurosurgical Treatment . — ^The injection into the sciatic 
nerve itself of different solutions such as saline, alcohol, quin- 
ine and urea hydrochloride have been tried and tlie results, 
in many cases, have been favorable. Pain may be controlled 
by the injection of alcohol into the area about the sciatic nerve 
or by the more direct injection into the subarachnoid space. It 
may cause a degree of degeneration of the sensory fibers but 
the motor fibers are usually unaffected. The success of this 
method depends upon the amount of alcohol injection and 
whether or not the alcohol is brought directly in contact with 
the nerve. The injection of 75 per cent alcohol usually par- 
alyzes the sensory impulses with motor impairment. On the 
other hand, we must consider the fact that direct injection of 
alcohol into the nerve trunk destroys more of the nerve fibers 
than the perineural injection. In subarachnoid injections of 
alcohol, experimental evidence has shown that neuropatho- 
logical changes incident to root involvement, motor and sen- 
sory alteration may occur. When this procedure is used, pain 
immediately subsides followed by numbness and a sense of 
warmth which includes the whole limb. This sequence of 
events substantiates the fact that pain fibers are conducted 
along with the thermic, tactile and pressure pathways. The 
injection of alcohol, however, has lost favor because of the 
danger of foot drop and paralysis of the muscles below the 
knee that might result. Due to the possibility of untoward 
effects, the alcohol technic, as a rule, should not be employed. 

The injection of 2.5 per cent solution of formic acid has 
been recommended by Weeks,” the site of injection being 
previously anesthetized by 1 per cent solution of novocain. 
Four areas, the posterior and anterior surface of the thigli 
and two on the outer side of the leg, are marked with mer- 
curochrome and in each area 3 or 4 minims of 1 per cent solu- 
tion of novocain is injected fairly deep. After an interval of 
one or two minutes, 10 minims of formic acid solution is in- 
jected in each area with particular care being taken to insert 
the needle in the same puncture and in the same direction as 
the novocain injection. If there is no severe reaction, the 
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treatment is administered every second or third day until 6 
or S injections are given, depending upon the response to treat- 
ment. The tissue at the site of the injection presents a hard- 
ened area which will ultimately disappear. A very satisfactory^ 
method of prompt relief may’^ be obtained by epidural injections. 
The local anesthetic used is procaine hydrochloride, 2 per cent 
alkaline solution. The technic is as follows: A lumbar punc- 
ture needle is used with a glass syringe containing 20 cc. of 
the solution. The patient sits with his trunk bent well for- 
ward and his buttocks projecting slightly over tlie edge of the 
table. The projection formed by the elementary’’ lamina of the 
fifth sacral vertebra is identified and between the 2 cornua the 
sacrococcy^geal membrane is felt which feels elastic and ydelds 
to firm pressure. The needle is pushed perpendicularly' 
through the membrane until it impinges on the anterior wall of 
the sacral canal, then the point of the needle is withdrawn 
slightly and its direction is changed until it runs upward for 
a distance of from 4 to 5 cm. The fluid is injected slowly — 
about five minutes is taken to empty' the syringe. It is adms- 
able to keep the patient in bed for three or four days there- 
after. This technic is admittedly' somewhat more difficult than 
injection in the sciatic nerv'e trunk which y'ields, as a rule, very' 
satisfactory results. 

Orthopedic Treatment . — ^Manipulative surgery' has made 
tremendous progress in the relief of sciatic pain. It is one 
of the oldest forms of therapy' but the methods are usually 
of delicate procedure and the technic must be exact, otherwise 
disastrous effects -will be produced. Before employ'ing manipu- 
lation, it is necessary' to rule out osteomy'elitis, acute infectious 
arthritis and neoplasm. The procedure is carried out by mak- 
ing a routine examination of the affected parts before attempting 
operative measures. The relief achieved is due, in part, to 
readjustment of the joints and principally to freeing adhesions 
or muscular spasms and the strengthening of shortening 
muscles. * 


In the past, the operation of choice was fusion resectio 
of ffie transverse processes and subsequently fusions and bon 
grafts to the sacro-iliac joints have been extensivelv use( 
^^lost recent procedures, however, are sacral fusions 'with r 
without fusion of the sacro-iliac joints. Before attempting thi 



1788 


BENJAMIN P. WEISS 


operative measure, one must be certain the joint to be fused 
is the underlying cause of tlie trouble and all other causative 
factors should be ruled out. Fusion is indicated when other 
more conservative measures have been unsuccessful and should 
be used only when there have been negative neurological find- 
ings, static types of pain and the patients are within the age 
limits of from twenty to fifty years. Reliable tests have not 
been established to determine with absolute certainty the in- 
volved joints. When doubt exists, it is best to fuse both joints 
and results indorse this procedure. Fusion may be carried out 
in a number of ways, the Smith-Petersen or Campbell technic 
being among the most favored. The postoperative period is 
still an important factor, four months being necessary for 
fairly good union of the graft and resumption of normal activ- 
ity. Depending on the duration of the disability, complete 
union may take as long as a year. After union, rehabilitation 
and reestablishment of muscle strength may continue for 
months. Resection of facets, after lumbosacral fusion, has 
resulted in complete relief from pain and in some cases is essen- 
tial for recovery. More accurate diagnostic methods are 
becoming of greater aid in the selection of cases for fusion 
operations and, in general, it has been found that patients 
whose pain is relieved by rest are most often benefited by 
fusion. 

Freiberg'"’ has recently reported several important observa- 
tions in the anatomic relations of the sciatic nerve. He states 
that the pyriformis muscle is found to have its origin from the 
capsule of the sacro-iliac joint and therefore it is in close rela- 
tionship with the sciatic nerve. Hence, this muscle may be 
expected to react by spasm as result of the disease in the sacro- 
iliac joint because of partial derivation from the capsule liga- 
ment of that joint. He obtained relief by cutting the iliotibial 
band when in contraction or by section of the pyriformis mus- 
cle. This means, however, is only justifiable when relatively 
more simple and safe procedures have failed. 

Neuritis may be classified etiologically. There are two 
varieties of peripheral neuritis; those caused by exogenous 
agents per se and those the result of dietary deficiencies. 
Schematically they may be outlined as follows: 
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1. Toxic; 

(fl) Inorganic salts and metals 


Oit'dlUu 5aiU5 aiiu. ^ 

Notably lead, arsenicals and gold. Various others 


reported sporadically. 

(b) Organic Compounds. 

Apiol, triorthocresylphosphate and many others. 


(c) Biologicals. 

1. Vaccines — typhoid, staphylococcus, etc. 

2. Bacteria — toxins. Diphtheria, antitoxin. 


II. Deficiencies: 

(a) - Organic diseases in the gastro-intestinal tract. 

{b) Starvation and inanition. 

(c) Imbalanced diet. 

(d) Alcohol. 

(c) Metabolic. 

1. Vomiting of pregnancJ^ 

2. Diabetes mellitus. 

3. Pernicious anemia. 

4. Wasting diseases. 

Vdiether the etiologj^ is directly due to toxic factors, in- 
fectious states or other innumerable causes, there is a corre- 
sponding inflammatory process in the peripheral nerve trunks 
which manifests itself clinically by pain on motion, weakness, 
sensor}’’ phenomena, atrophy of musculature and abolished ten- 
don reflexes. Leukocytosis and pleocytosis may be present. 
The course may be gradual or rapid and intense and, if marked 
bulbar s}Tnptoms follow, fatal termination may result. Ho-w- 
ever, the prognosis in the vast majority of cases can be consid- 
ered favorable. Treatment depends upon the thorough inves- 
tigation of the cause. Infectious or toxic neuritis may occur 
as a result of influenza, t}T)hoid, lead, arsenic, carbon monoxide, 
Jamaica ginger extract or from possible foci in the tonsils, pros- 
tate or cervix. Pain resulting from rheumatic nodules in the 
muscles or myositis may be incorrectly labeled neuritis. The 
administration of serum therapy, particularly antistreptococcus 
and tetanus antitoxin, may be the etiological agent. The path- 
ological changes in the ner\^e trunks are edema, resulting from 
M anaphylactic phenomenon similar to urticarial swelling Se- 
lective action of the toxin may be shown by bilateral involve 
ment of the brachial plexus and by optic neuritis. To avoid 
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these complications, sensitization and desensitization should be 
routinely employed before the administration of antitoxin. 

Depilatory creams, containing thallium, may produce retro- 
bulbar neuritis due to the affinity of the substance for the optic 
nerves. Because of low visual acuity and central scotomata, 
these cases are often regarded as intracranial tumor suspects 
but the bilateral sensory and motor involvement, especially of 
the lower limbs, and abdominal cramps, resembling lead colic, 
definitely indicates involvement of the lower motor neuron. 
The severe loss of vision in cases receiving sulfanilamide may 
be due to the toxic action of this drug. Additional S 3 ™ptoms 
may be headache, cyanosis, choking sensations and mild pain 
along the course of the peripheral nerve trunks. Due to the 
involvement of the hematopoietic system, it would be advisable 
to make frequent blood counts as a precautionary measure in 
all patients receiving this preparation. Upon the withdrawal 
of this drug the symptoms subside. 

Since the introduction of hematoporphyrin (photodyn) it is 
becoming more and more widely used in promoting motor ac- 
tivity among cases of psychotic depression. Although its usage 
is purely empirical and it is considered harmless, the literature 
now contains references to neuritic complications following the 
administration of photodyn. Recently, Thorner^ reported a 
case of polyneuritis occurring after 4 injections, at weekly 
intervals, with recovery following the discontinuance of this 
drug. 

Acute infectious polyneuritis is an unusually rare condition 
which may be caused by organisms or a filtrable virus. It 
usually affects the males from ten to thirty years of age. 
It may occur in three distinct forms: first, there is a poly- 
neuritis involving all extremities associated with moderate 
febrile reactions 101° to 103° F. and various eye palsies which 
progresses rapidly; second, there is a variety which shows sim- 
ilar peripheral involvement of all extremities but is accompa- 
nied by cranial nerve impairment, particularly the seventh 
nerve, associated with various bulbar phenomena; third, there 
is a group which begins by involvement of the legs, spreads 
rapidly to the muscles of respiration and the upper extremities 
and closely resembles the Landry type of paralysis. In these 
forms, the paralyzed muscles are of the flaccid type, exhibiting 
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moderate amount of atrophj% and the deep tendon reflexes are 
usually hjTJoactive or entirely abolished. The paralysis may 
be either' proximal or distal. The prognosis is favorable ex- 
cept where the bulbar phenomena become intense. The index 
to recoverj' may be based on the cerebrospinal fluid studies. 
While the manometric readings may be slightly above normal, 
clear fluid witli slight protein reaction constitutes, as a rule, 
favorable prognosis. A 3'ellowish spinal fluid with high pro- 
tein, usuall}', indicates a less favorable prognosis. The follow- 
ing is a report which comes under this classification : 


E. T., aged fifteen, school boy, was admitted to the Jefferson Hospital on 
May 2S, 193S, with complete flaccid paralysis cf all extremities and with bulbar 
phenomena ; he was intensely toxic and dehydrated with marked cyanosis. His 
historj' reveals he was a full-terra bab\*, normal delivery j had measles and 
chickenpox before the age of six; was \-accinated for smallpox but was never 
Schick tested. tVith the e.xception of sore throats, he had been well since 
school age. Three weeks before, while in bed one night, he cried out and told 
bis mother he felt hot. The ne.xt morning he remained in bed complaining of 
a sore throat and feeling ill. He was given laxatives and gargles with tem- 
poraiy improvement in about three days. Two weeks later, he complained of 
pains over the right lumbar spine and numbness in the ulnar portions of both 
hands. He was taken to a doctor who studied him thoroughly and found 
albumin in the urine and h>-pertension 130/SO. He placed the patient on treat- 
ment and suitable diet. Then it was noticed that the right side of his face 
became swollen and the right corner of his mouth drooped. The same day, 
it was found that when he walked he slapped both feet and complained of 
weakness to the extent of not being able to walk. The numbness in his arms 
persisted and gradually involved the entire extremities. .At this time hb urine 


was albumin free. He then developed such severe pains in his legs that when 
touched he would scream. Flaccid paralysis of both legs followed with gradual 
ascending weakness and loss of power of the upper limbs. His condition 
became progressively worse. He vomited almost ever>-thing. Nausea and 
vomiting, accompanied by abdominal pains, persisted for two weeks, but the 
paresthesia disappeared. .A day later he developed vomiting of bilious material 
and choked on attempt to swallow. On the morning of May 23, he developed 
three con\-ulsive states, which occurred in rapid sequence and lasted two hours. 
Smee the onset of the disease he has had tachycardia (100-150). 

On admission the patient was poorly nourished and showed exidence of 
mMked reduction in weight. He was senustuporous and could be aroused with 

S’ dehydrated. There was no nuchal 

ngiaiu. The nght pupil was larger than the left, both were dilated Thp.V 
10 %h. „„ " p 
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several days later were found to be normal. There was bilateral weakness of 
the soft palate. The tongue was protruded in the midline. The thyroid was 
not palpable. There was a flaccid paralysis of the e.vtremities and beginning 
muscular atrophy with absent deep tendon refle.ves and tenderness along all 
superficial nerve trunks. There W'as beginning bilateral foot drop, more pro- 
nounced on the left. Kernig and Babinski signs w'ere absent. Slight move- 
ment or pressure of the limbs produced intense pain. There was priapism and 
incontinence of retention. A blowing mitral systolic murmur was heard over 
the precordium. On admission his temperature was 103° F.; pulse 112, res- 
pirations 22. 

During his first week’s stay at the hospital, his temperature fluctuated 
from 100° to 105.6° F. In the course of several weeks his temperature became 
normal. Laboratory findings were as follows: Hemoglobin, 55 per cent; red 
blood corpuscles, 3,180,000; white blood corpuscles, 36,000. Blood and spinal 
fluid Wassermann were negative. Spinal fluid pressure was 125 mm. H 2 O. 
Queckenstedt was negative. The fluid was clear, colorless, with normal sugar 
and a slight increase of protein; 1 cell per cubic millimeter. Nose and throat 
cultures showed predominance of Streptococcus haemolyticus. There were nor- 
mal electrical reactions of the musculature. Urine was negative e.xcept for plus 
2 albumin; nonprotein nitrogen and blood sugar were within normal limits. 

Progress. For three weeks prior to admission the child received verj' little 
liquid nourishment because of inability to swallow. Catheterization was re- 
quired for several days due to retention. A tremendous amount of salivation 
persisted for about five days; vomiting of a slight amount of mucus for several 
days. For a week, there was a moderate amount of delirium and confusion. 
There were no voluntary movements of the extremities for ten days, then 
gradual return of motion in the upper limbs was noted and four days later, 
despite the marked degree of wasting, the power of the lower e.ttremities was 
partially restored. His sensorium became clear at the end of the second week 
at the hospital. Our impression was that we were dealing with an acute infec- 
tious polyneuritis associated with bulbar phenomena and vesical disturbance. 
The epileptiform convulsive attacks were of toxic origin, probably due to 
cerebral circulatory interference, with the production of cerebral anoxemia. 

Treatment. On admission he was placed in an oxygen tent for twenty- 
four hours. Fifty cc. of 10 per cent glucose by venoclysis was given daily for 
four days. Gastrostomy feedings every three hours, by Murphy drip, was 
given for two weeks following which he was able to swallow large amounts 
of solid food. Sodium phenobarbital, 1% grains, intramuscularly, every three 
hours, for 8 doses, controlled the epileptiform attacks. Twenty grains of sul- 
fanilamide were given every fourth hour for three days and then 10 grains 
three times a day for four days. Five drops of tincture stramonium, three 
times a day, in the course of ten days, controlled his salivation. He received 
10 mg. of vitamin B intravenously three times a day during his stay at the 
hospital. His acute symptoms subsided on the eighteenth day. Light massage 
together with galvanism W’ere then instituted. His foot drop w'as treated by 
placing the parts in physiologic position by means of adhesive strips. 

He was discharged at the end of three weeks with partial return of motor 
power and in a fairly comfortable condition. He was placed on % cc. reticu- 
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logen every three days because of his anemia and vitamin deficiency and was 
also given' strychnine sulfate, S^oin, three times a da> . 


This case is of interest because we were dealing witli a boy 
who had hj^ertensive cardiovascular disease. Because of a 
historj'^ that a member of his family had diphtheria four weeks 
earlier and the patient’s early sjmiptom of sore throat, he was 
regarded, for a time, as a case of postdiphtheritic pol 3 meuritis. 
The absence of Bacillus diphtheriae and the predominance of 
Streptococcus haemolyticus in the throat culture changes the 
etiological concept. The association of a convulsive state and 
vesical disturbance was an unusual complication. 

Our evaluation of the concept of a deficiency neuritis is 
still in the process of metamorphosis and there are many who 
believe that most of the neuritides still, classified etiologically 
as due to exotoxins are, in reality, the result of a deficienc 3 ^ 
.Although descriptions of polyneuritis are to be found in the 
literature of antiquity, it was not until the early part of the 
seventeenth century that lead colic wdth a peripheral paralysis 
was described.® A century and a half later, John Coakly Lett- 
som,® in 1787, first described “alcoholic” polyneuritis and 
James Jackson' presented the same picture independently in 
1821. In 1848, Robert J. Graves' suggested that the lesions 


were to be found in the peripheral nerv^es and Louis Dumenil" 
demonstrated them in 1864. Largely through the work of the 
latter’s successors, Lancereaux, Gombault and Joffrojq’ per- 
ipheral neuritis was accepted as a clinical entity in 1880. 

Early investigators were of the opinion that the lesions 


were caused by a neurotoxin such as alcohol, lead or tbe 
“toxins” of pregnancy. As early as 1897, Christian Eijkman,® 
studjdng beriberi in the Dutch East Indies, suspected that a 
dietary deficiency was a cause of the potyneuritis. In 1914 
Ccwper® demonstrated the therapeutic efficacv of yeast in 
a\dtamin polyneuritis but no one thought of applying these 
observations to the common human varieties until 1928"" That 
year Shattucki® suggested the relationship and the simUaritv 
was again pointed out by Minoe^ in 1929. However it was 
}\echsler, - m 1930, who attempted a clinical study Follow 
mg his preliminary paper, Wechsler,^® in 1933, brought forth 
evidence of the common etiologic factor in the majority o^ 
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peripheral neuritides. He presented 9 cases of peripheral 
paralysis of divergent etiology, all improved or cured by high 
caloric, high vitamin dietary regimen. He classified them as 
follows: 2 cases of uncomplicated chronic alcoholism, 1 of 
atypical pernicious anemia mth alcoholism, 1 of postcholecys- 
tectomy vomiting, 2 voluntary dietary restrictions of which 
1 was bordering on beriberi, 1 case of carcinoma of the stomach, 
1 associated with tuberculosis and 1 with pernicious nausea 
and vomiting of pregnancy. He also points out that the his- 
topathology in beriberi and other peripheral neuritides is iden- 
tical and, therefore, the etiologic agent must be the same. 
There is a demonstrable deficiency in all of the cases. All of 
them were relieved by a high vitamin B diet. Wechsler has 
recently proposed a revision in nomenclature based on his 
clinical experience. He classifies two distinct groups, one in 
which there is definite evidence of inflammation of the periph- 
eral nerve trunks which forms a comparatively small group of 
cases and another group in which there is distinct degeneration 
of the nerve trunks; the latter pathologic change occurs in the 
greater majority of cases which he terms as multiple periph- 
eral neuropathy. This concept is more precise and deserves 
general acceptance because the pathologic change in the nerve 
fiber, following the effects of alcohol, lead, carbon monoxide, 
diabetes, etc., is not an inflammatory reaction but the end-re- 
sults are those of degenerative processes. 

Continuing an amazing volume of clinical investigation in 
this country, CowgilB'^ and his workers showed that the Bi 
needs of an organism were dependent upon the caloric intake 
and the metabolic state and that the requirements were pro- 
portionate to both. He formulated the vitamin-caloric ration 
and by means of it was able to determine the minimum re- 
quirements and the actual deficit. Following these studies, 
Strauss^® added to the picture by exposing the role of the 
gastro-intestinal tract, namely, its malfunction in precipitating 
the polyneuritis. He discussed his own work with the intrinsic 
gastric factor which facilitated the absorption of vitamm Bi 
and was capable of improving the neuritis with an ordinary 
diet. He did not label the extrinsic factor unequivocally as Bi 
although he admitted its relation to Bo. Later, however, 
Strauss^® gave 10 alcoholics, with severe polyneuritis, their cus- 
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tomary ration of alcohol— 1 pint to 1 quart of whisky daily- 
enough theoreticalty to cause a paralysis and cured them o 
neurologic lesions by administering Bi orally^ in massive 
doses.' In 1936, JoflifiV* and his associates, using Cowgill s 
ration, determined the vitamin Bi deficiencies of a large series 
of alcoholics from whom reliable dietary'’ histories were ob- 
tained and concluded and it took anjTvhere from seven to 
twenty-one daj’'s of absolute deficiency to produce a neuritis. 
By days of “absolute deficienc}’” is meant the calculable 
days in which no vitamin Bi is ingested and is obtained by 
multipljdng the period of deficiency by the estimated lack of 
vitamin B. These investigators proved that the length and 
severity of addiction had nothing to do with the production 
of neuritis. These studies were substantiated and expanded b}'^ 
Romano,^® Russell,^® Perkins,'® Winans and Perry-^ and A. H. 
Douthwaite.'" Perkins in particular pointed out the high in- 
cidence of achylia gastrica or hjqiochlorhydria. Thus we see 
that there are 2 factors in the production of a deficiency poly- 
neuropathy; first, a gastro-intestinal tract which interferes 
with the proper absorption of the second or extrinsic element, 
wtamin Bi; and second^, a dietarj' deficiency in the extrinsic 
factor. In the treatment of deficiency neuritis, it is hardly 


necessary to mention that the underlying cause should be elim- 
inated where possible. In diabetes mellitus, neoplastic disease, 
and tuberculosis this is not immediately possible. It has been 
adwsed by many writers that the diet should contain around 
4000 calories per diem. As will be shown shortly, the vitamin 
Bi requirements on such a diet is amazing and the problem of 
administering it perplexing. 


In our studies, of 11 cases of alcoholic neuritis, 5 of 
whom were “solo” drinkers, there was marked evidence of food 
privation with resulting avitaminosis. The symptoms most 
frequently encountered were epigastric distress, anorexia, ab- 
dominal discomfort, diarrhea or constipation, fatigability, dysp- 
nea on slight exertion, generalized paresthesia, tenderness 
motor weakness and objective sensory changes. In all of 
ese cases, the gastric contents showed absence of free hydro- 
chloric acid and complete reduction in total acidity Six casp<; 
had the blood picture of a macrocytic anemia. They received 
an .n,ecu„n of 1 cc. of reticnlogen, a highly concentrated" h-er 
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extract plus Bi, every third day for 6 or 8 injections in con- 
junction with a balanced diet. The administration of this 
preparation shortens tlie acute stage, particularly in reference 
to the distressing pain and tenderness, and permits the earlier 
application of physical therapy. Improvement in general 
symptoms and the gastric and blood pictures occurred more 
rapidly. In some cases of alcoholic neuritis, changes may 
occur in the spinal cord, such as posterior lateral sclerosis or 
the development of Wernicke’s encephalitis. 

According to Cowgill’s work on animals® the maintenance 
ration for vitamin Bi is 2.84 expressed units, or an absolute 

fi 7 Vitamin Bi in grams „ . 

figure of 0.000284 when ^ ^ = R. Ac- 

Calones 

cording to this formula, on a 4000-calorie diet, a normal indi- 

vidual requires = R (0.000284). Although a high 

figure Bi = 11.36 crystalline Bj. The average individual in- 
gests almost this much Bi in a balanced diet of lesser caloric 
intake. However, experimentally Jolliffe and his co-workers 
have demonstrated that a ratio of 7 is necessary to cure the 

polyneuritis. Using Cowgill’s formula, 'we find = 0.007 ; 

Bi = 28 Gm. crystalline vitamin Bi. During the acute 
phases of the neuritis, especially when there are gastric diffi- 
culties, crystalline vitamin Bi can be administered daily, 
some intravenously in 10-Gm. doses and the remaining re- 
quirement given subcutaneously and orally. When the appe- 
tite returns and after the patient’s vitamin requirements are 
reduced, the intravenous route may be discontinued. Accord- 
ing to Jolliffe, in addition to the massive intravenous doses 
there should be a high intake of vitamins A and C. 

Romano^® outlines his diet as follows: 4000 to 5000 cal- 
ories (high protein — low carbohydrates); dried brewers’ yeast 
— 4 Gm.; wheat germ — 30 to 60 grains; Bi or liver paren- 
terally (intravenously and intramuscularly) ; fresh fruit juices, 
cod liver oil or haliver oil. 

The chronic alcoholic, whose ingestion of calories in the 
form of alcohol indirectly decreases the total intake of Bi by 
his limitation of food produces an avitaminosis. Inasmuch 
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gastro-intestinal disturbances there is an 
amtm o'b^ the effective absorption of the limited 
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arms and progressing downward. An individual adA^ 
alcohol, who in addition has poor tolerance for the U ^**^*^^ 
presents a fertile field for the further development 
Sion of sensory loss and flaccid paralysis. S ^ 

symptoms may be attributed to the qualitative and^ P^'^ary 
tive deficiency of Bi the end-resnlfc j fluantita- 
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sive, one may observe remission of symotomc 
the course of several weeks. When nerv^ T 
existed over a long period of time and h has 
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before restoration of function occurs. ^ ^ 

. . SUMMARY 

Sciatica. 

1- Uncover the underlying and baqiV fa,-* 
and their removal when possible. sciatica . 

2. Careful neurological and orthonpd.v 
Ppropriate a:-ray studies to exclude die ^.p^’^'^^^^tion and 
syndrome resulting from the primary SndSn''”"' ^^^^tic 
fectious arthritis, metastatic processes ^s, in- 

lon of a ruptured intervertebral disk ” nmor or hernia- 

«nt ^SrrwrSery":'^ tma, 

usoidal current usually yield the most^ZaZ‘"“^ ain- 
nnid form of treatment. nective results in the 

4 . in resistant cases, when mild measures have been inef. 



BENJAMIN P. WEISS 


1796 

extract plus Bi, every tliird day for 6 or 8 injections in con- 
junction with a balanced diet. The administration of this 
preparation shortens the acute stage, particularly in reference 
to tlie distressing pain and tenderness, and permits the earlier 
application of phj^sical therapy. Improvement in general 
symptoms and tlie gastric and blood pictures occurred more 
rapidly. In some cases of alcoholic neuritis, changes may 
occur in the spinal cord, such as posterior lateral sclerosis or 
tire development of Wernicke’s encephalitis. 

According to Cowgill’s work on animals” the maintenance 
ration for vitamin Bi is 2.84 expressed units, or an absolute 

C r i Vitamin Bi in grams ^ . 

figure of 0.000284 when — : = R. Ac- 

Calones 

cording to this formula, on a 4000-calorie diet, a normal indi- 

vidual requires = R (0.000284). Although a high 

figure Bi = 11.36 crystalline Bi. The average individual in- 
gests almost tliis much Bi in a balanced diet of lesser caloric 
intake. However, experimentally Jolliffe and his co-workers 
have demonstrated that a ratio of 7 is necessary to cure the 

polyneuritis. Using Cowgill’s formula, 'we find = 0.007; 

Bi = 28 Gm. crystalline vitamin Bi. During the acute 
phases of the neuritis, especially when there are gastric diffi- 
culties, crystalline vitamin Bi can be administered daily, 
some intravenously in 10-Gm. doses and the remaining re- 
quirement given subcutaneously and orally. When the appe- 
tite returns and after the patient’s vitamin requirements are 
reduced, the intravenous route may be discontinued. Accord- 
ing to Jolliffe, in addition to the massive intravenous doses 
there should be a high intake of vitamins A and C. 

Romano^® outlines his diet as follows: 4000 to 5000 cal- 
ories (high protein — low carbohydrates); dried brewers’ yeast 
— 4 Gm.; wheat germ — 30 to 60 grains; Bi or liver paren- 
terally (intravenously and intramuscularly) ; fresh fruit juices, 
cod liver oil or haliver oil. 

The chronic alcoholic, whose ingestion of calories in tlie 
form of alcohol indirectly decreases the total intake of Bi by 
his limitation of food produces an avitaminosis. Inasmuch 
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as there is associated gastro-intestinal disturbances there is an 
added interference with the effective absorption of the limited 
amount of Bi that is required in the diet. It has been definitely 
shown that the Bi requirement is directl}’’ proportional to body 
weight, caloric intake and metabolism. Infections or toxic 
conditions maj’ raise the total metabolism and not infrequentlj^ 
precipitate the acute S}’’mptom. 

The neural manifestations in such a deficiency consists of 
gradual impairment of sensation advancing proximally from 
the distal portion of the extremities. The motor disturbances 
are characterized by paresis of the feet progressing upward 
and extending to the upper limbs. However, this sequence 
may be reversed, the weakness beginning in the hands and 
arms and progressing downward. An individual addicted to 
alcohol, who in addition has poor tolerance for the liquor, now' 
presents a fertile field for the further development and progres- 
sion of sensory loss and flaccid paralysis. \^Tiile the primarj' 
sjTnptoms may be attributed to the qualitative and quantita- 
tive deficiency of Bi, the end-results are produced by alcoholic 
excesses. When the polyneuritis is acute and not too exten- 
sive, one may obseiw'e remission of sjnnptoms and signs in 
the course of several weeks. Wdien nerve degeneration has 
existed over a long period of time, and has progressed to an 
advanced stage, a correspondingly longer period must ensue 
before restoration of function occurs. 


aujajHAKY 


Sciatica. 

1. Uncover the underlying and basic factors of the sciatica 
and their removal when possible, 

2. Careful neurological and orthopedic examination and 
appropriate x-ray studies to exclude the presence of sciatic 
syndrome resulting from the primarj' conditions, such as in 
fectious arthritis, metastatic processes, cord tumor or hernia- 
tion of a ruptured inter\'ertebral disk, 

3. Routine palliative measures should be the initial iront 
men,. Short n-ave diathermy, *-ray eaposureraVd r" ‘a 
nsoaial current usuaUy yield the most effective result ft' 
mild form of treatment. 

4. In resistant cases, tvhen mild measures have been inef- 
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fectual, the epidural injection of 2 per cent procaine hydro- 
chloride is recommended. 

5. Orthopedic measures such as fusion resection of the 
transverse processes or cutting of the iliotibial band and resec- 
tion of the pyriformis muscle should be attempted only when 
other means have failed. In long-standing cases, it may be 
necessary to operate and break up adhesions along the course 
of the sciatic nerve. 

Neuritis. 

1. Treatment depends upon the thorough investigation of 
its cause. When the etiology cannot be traced to the usual 
toxic infections or deficiency factors, seek unusual causes such 
as the administration of serum therapy, sulfanilamide, photo- 
dyn or the application of depilatory creams. 

2. That changes in the peripheral nerve trunks are brought 
about by the lack of antineuritic component Bi are quite uni- 
formly accepted. 

3. The administration of reticulogen, supplemented by a 
high caloric and well balanced diet, hastens the acute stage 
and promotes gastric and hemopoietic function thereby result- 
ing in a more rapid clinical improvement. 
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ALCOHOLIC POLYNEURITIS 

Until vety recently clinicians, when confronted with n 
spdrome of multiple neuritis, tvere content to dismS 

a Dtarto" ’’""’’'“/•'f'; Pa«™t admitted imbibing frm, 
a pint to a quart of spiritous liquor a dav. and considPr^^r 

nen'e affection the direct result of the toxic eftert.; nf i 
The medical profession in the past few vear=; ^ 

ened on the subject of pohmeuritis mth'redirection^of fh 
into different channels of physiopathoc'ene'^is Thp 
miplied by alcoholic pohmeuks'is now dTsre Jrded 
of a more general conception since ShattuclT in 10 
called attention to the occurrence of beriberi in r,« - 
chrome alcoholism, cancer, diabetes, s\mhilis 
children, and pregnancy, all on the basis of u of 

^coholic poNneuritis, Ae toxic pohmeuritis of n 
betic, biliarj^ and gastrogenous p'olvneuritides^^S^f^T' 
pohmeuritis, and the Korsakoff sjm'drome arp ' 
pathologically identical with beriberi diffprir,rr ^ and 

ticular mechanism by which the defidenev ic K Par- 

That vitamin deficienc}^ may be an etinln ^bout. 

development of pohmeuritis in the alcohol 
stantiated by the work of Wechsler IMinnf ^^b- 

^ieyer, and others. The clinical and ’ Cobb, 

indicates that the alcohol addict with '"'ork 

rule, a qualitatively inadequate intake of bas, as a 

and that the clinical manifestations and na+L i 'dtamins, 
beriberi and alcoholic pohmeuritis are "^imil ° Codings of 
suggested, therefore, that vitamin Bj dpfi^-*^' authors 

decisive factor in produdng pohmeuritis be the 
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nancy, and that similar cases have been described in puerperal 
infection, typhus fever, icterus and diabetes. It is well known, 
of course, that tlie syndrome occurs in chronic alcoholism, but 
so many cases have been reported following pregnancy that it 
is important to emphasize the observation that practically all 
instances of polyneuritis gravidarum were preceded by in- 
tractable vomiting and hence “starvation.” Alcohol attacks 
the gastric mucosa and the liver resulting in loss of appetite 
and not infrequently vomiting. Many alcoholic individuals 
eat little and assimilate less because of impaired digestion. As 
a result of this they are starved and suffer avitaminosis. One 
is, therefore, dealing not only with a specific poison, alcohol, 
but with an additional factor, avitaminosis. 

The chronic alcoholic addict usually ingests a sufficient 
amount of vitamin B for his caloric intake in the form of food, 
but each calorie received in the form of alcohol decreases the 
total intake of vitamin B and increases the requirements. 
Gastro-intestinal disturbances are not uncommon among steady 
drinkers and consequently the absorption of vitamin B may 
be reduced. The chronic alcoholic individual is thus prone to 
develop vitamin B deficiency. The avitaminosis is due not so 
much to the deficient ingestion of food as to the inability to 
digest, assimilate or metabolize because of the physical dis- 
order which originally had nothing to do witli the avitaminosis. 
Vitamin deficiency in turn causes lack of appetite which im- 
pairs further ingestion of vitamins thus setting up a vicious 
circle. Persons who consume large quantities of strong alco- 
holic beverages and fail to eat an adequate diet regularly are 
also particularly prone to develop pellagra. If, however, the 
chronic alcoholic addict continues to eat regularly of a diet 
adequate in the known essential food substances, he will usu- 
ally not developed pellagra. Vitamins other than B have been 
shown to bring about degeneration of the nervous system. 
Mellanby showed that food rich in vitamins could prevent 
degeneration of the spinal cord by ergotoxin, and that the ab- 
sence of vitamin A increases the degenerative effect of the 
toxin thus giving support to the suggested fact that it is not 
the endotoxin or exotoxin alone which brings about involve- 
ment of the nerves, but that the additional factor, avitamin- 
osis, is the important one. 
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There is much clinical and experimental evidence to shoAV 
that what passes for neuritis is not an inflammatory process, 
and that the pathologic changes demonstrated in most of the 
cases hitherto regarded as inflammatory are actually degen- 
erative. It is true that there are cases in which there is in- 
flammation of the peripheral nerves but these form a small 
group which is unrelated to the type of polyneuritis under con- 
sideration. There is every reason to expect a degenerative 
process in the cases of so-called “avitaminosis multiple neuritis,” 
a pathological process such as is seen in the spinal cord and ' 
root lesions of pernicious anemia. This is exactly what occurs 
but the peripheral nerves are more involved selectively, al- 
though the spinal cord does not escape in many cases of periph- 
eral neuropathy (Wechsler). Carmichael and Stern state that 
the “imbibition of alcohol lowers resistance and permits degen- 
eration of the nervous system through the action of toxins or 
through lack of essential nutritive factors.” They point to 
the occurrence of simple chromatolysis and parenchymatous 
changes, to the absence of neuronophagia and to the essential 
degenerative process in the peripheral nerves as well as occa- 
sional degeneration of the posterior columns. In view of the 
fact that lipochrome deposits are found in chronic alcoholism 
and pellagra, they suggest food deficiency as a common factor 
which permits the toxins to act on the nerve cells. 

Recent fundamental contributions have made possible a 
more direct approach to the study of the etiology of syndromes 
suspected of being on the basis of vitamin B deficiency. . The 
first of these contributions was Cowgill’s determination of the 
vitamin B requirement of man and of a formula by which this 
requirement can be predicted. - He has shown that the vitamin 
B requirement of man is directly proportional to body weight, 
caloric intake and metabolism. He recognized that the vitamin 
requirement with relation to the diet is estimated not only in 
the ratio of vitamin intake to body weight, but also v/ith ref- 
erence to the total caloric intake of the individual. He ex- 
presses the true vitamin value in a fraction; 

vitamin B mg. equivalent 


calories 
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The importance of the calories derived from alcohol in re- 
lation to vitamin B requirement can be illustrated by using 
Cowgill’s calculation of tlie vit./cal. ratio of Sherman’s average 
American diet. This diet contains 6847 mg. equivalents of 
vitamin B and 2500 calories, and gives a vit./cal. ratio of 2.74. 
This ratio, by reference to Cowgill’s prediction chart, is ade- 
quate for a 96-Kg. man. An individual who supplements this 
diet witli 1 pint of whisky daily adds about 1600 calories to 
the denominator of tlie equation. The vit./cal. ratio now be- 
comes 1.67, which is only adequate for a 60-Kg. man. The 
96-Kg. man or any individual weighing more than 60 Kg. on 
this vitamin B and caloric consumption would tlieoretically 
show evidence in time of vitamin B deficiency. Clinically, the 
opinion tliat vitamin Bi deficiency plays a large role in alco- 
holic polyneuritis was based primarily on the following obser- 
vations: First, that patients with alcoholic polyneuritis had, 
as a rule, an inadequate food intake; second, tlrat alcoholic 
polyneuritis and beriberi showed similar clinical and patho- 
logic manifestations. In addition it was observed that these 
subjects improved when such diets were supplemented by 
vitamin Bi concentrates and that improvement occurred even 
while the subjects were given from a pint to a quart of whisky 
daily. The next fundamental contribution was the production 
of crystalline vitamin Bi in amounts sufficient for clinical in- 
vestigation. 

Minot, Strauss and Cobb made a study of 57 patients with 
undoubted alcoholic polyneuritis. Forty-one had eaten little 
fresh food of any kind for at least a number of months, and 
in some instances for several years. Fractional gastric analyses 
were performed on 43 patients; only 7 had a normal secretion 
of free hydrochloric acid, 21 secreted no hydrochloric acid and 
IS had diminished amounts. Fourteen of the 57 patients had 
dermatitis and edema which could be related to a deficiency 
of protein. Forty of tlie 57 patients were treated by a diet rich 
in protein, minerals and vitamins, and it was observed that 
recovery took place more uniformly and with greater rapidity 
than previously. It was concluded that dietary deficiency, 
especially the lack of vitamin Bi plays an important role in 
the production of alcoholic polyneuritis. Fifty per cent of 
their cases showed evidence of pernicious anemia, pellagra and 
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cases were treated by a diet rich in vitamins; brewers’ yeast, 
orange and tomato juices, raw liver cocktails, liver extract, cod 
liver oil, peanut butter, quantities of milk, fresh vegetables, 
eggs and butter were included in the diet. The improvement 
seemed to be hastened in the cases of multiple neuritis with 
the exception of the Korsakoff syndrome. In these cases the 
neuritis disappeared and the patients gained in weight but 
the improvement in the mental state was very slow. 

The evidence from the therapeutic tests confirms the view 
that patients with alcoholic polyneuritis suffer from avitamin- 
osis, i. e., they show recovery when foods rich in many vitamins 
are given. From the extensive clinical and experimental re- 
searches recorded in the literature the probability is that priva- 
tion of vitamin Bi, or B 2 (G of the English), is the underlying 
cause of neuritis. However, it is possible that in every case 
in which there is a deficiency of antineuritic vitamins there 
must be an additional toxin or poison to bring about degen- 
erative changes. It is quite possible that some of the supposed 
symptoms of vitamin Bi deficiency in man are in part due to 
some other factor closely associated with vitamin Bi in nature 
such as riboflavin (B 2 ), nicotinic acid and other compounds. 
Infection or excessive physical exertion, raising the total metab- 
olism, not infrequently precipitates the acute symptoms of 
deficiency. Therefore, polyneuritis of beriberi or alcoholic 
types develops because complicating factors render the indi- 
vidual’s vitamin Bi intake inadequate. 

The onset of vitamin B deficiency is generally insidious, 
but it may be sudden. The earliest manifestations are usually 
heaviness of the lower limbs and tenderness of the calf muscles 
with progressive motor disability in walking. At first the pa- 
tient is aware of the motor disability in his legs after walking 
some distance and then he has the feeling as though his legs 
were going to collapse under him. A short rest overcomes this 
feeling and walking can be resumed. Various dysesthesias of 
the feet, such as burning of the soles and numbness of the toes, 
are early symptoms which gradually increase in intensity and 
spread upward. Shortly, weakness of dorsiflexion of the toes 
can be objectively demonstrated and there is diminution of the 
Achilles reflexes. Motor weakness gradually spreads upward 
to include the extensors of the foot, the calf muscles and. 
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finally, the extensors and flexors of the leg. Foot and toe drop 
is manifested by this time with loss of the Achilles and patellar 
reflexes while the sensory signs of hypesthesia advance up the 
leg and thigh in a stocking-like distribution. Degenerative 
changes in the muscles and skin are in evidence, the skin often 
becoming smooth and glossy. In many instances the neuro- 
logical symptoms and signs are limited to the lower limbs but 
with further progression of the disorder similar symptoms and 
signs are complained of and noticed in the upper limbs. Occa- 
sionally, die hands and arms maj*^ be affected first and, as in 
the feet, the early symptoms are uncomfortable paresthesias 
and dysesthesias with weakness of the hands later evidenced by 
wrist drop. The tendon reflexes at the elbows are eventually 
lost and hypesthesia for vital sensations is followed by anes- 
thesia in the periphery. 

In severe cases confinement to bed is necessary because 


of the total disability of the patient who suffers great pain in 
the affected parts with cutaneous hyperesthesia, marked ten- 
derness of the muscles and peripheral ner\^es to pressure, even 
the pressure of the bedclothes being intolerable. Control of 
the sphincters is generally not lost until the advanced stage 
or in debilitated persons. The cranial nerves are not usually 
involved except in such cases where there is associated with 
the multiple neuritis vascular lesions in the brain such as 


perivascular ring hemorrhages as are found in Wernicke’s polio- 
encephalitis hemorrhagica. Memory defects are commonly ob- 
served, and the patients with mental symptoms are generally 
cheerful and happy in spite of the severity of their disability 
and discomfort; however, marked mental depression is not 
infrequently observed. The Korsakoff sjmdrorae is a well- 
recognized part of the clinical picture of alcoholic polyneuritis 
the falsificatiion of memory', confabulations and pseudorem- 
iniscences being features of the symiptom-complex. 

iSIouth lesions occur as complications of or as an essen- 
tial part of the complex disease caused by the chronic use 
alcohol They occur very often and precede the serious 
condition known as alcoholic pellagra. Blankenhom and Snies 
discos this phase of the subject in their case study of 73 na 
^^“gnized as alcoholic pellagrins, and 125 cLes of nel* 
lagra, 9. per cent of which were known to be chroS; alcohS 
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addicts. Eighty-eight per cent of tire first group had mouth 
lesions and more than 50 per cent in tlie second group. They 
suggest tliat, because of the prevalence of these lesions, anyone 
addicted to alcohol who complains of weight loss, poor appe- 
tite or weakness be examined for oral lesions. Stomatitis and 
glossitis are the conditions referred to, tlie tongue, lips and 
buccal membranes, gums and palate are involved. The tongue 
becomes swollen and the teeth leave their impressions on the 
tongue at tlie sides and tip. The tongue has an exaggerated 
redness and, becomes a beefy red color, ulcers occasionally 
appearing along the sides and tip. These authors have found 
that the lesions respond promptly to adequate vitamin tlierapy 
if it is started early in die course of the disease. The mediods 
of treatment most efficacious in pellagra have likewise proved 
beneficial in treating the glossitis and stomatitis complicating 
chronic alcoholism (nicotinic acid particularly). 

The polyneuritis of alcohol advances more or less rapidly 
in individual cases, and there is evidence to show that in the 
total absence of the antineuritic vitamin in the diet twenty days 
may be required for the appearance of the first symptoms; 
should no treatment be instituted the end-stages may be 
reached within a matter of weeks. Most patients suffer from 
a partial or irregular deficiency of vitamins ; dierefore, months 
may elapse before marked symptoms appear. Along die same 
lines, remissions and exacerbations are explained by temporary 
increase in the amounts of vitamins ingested and greater de- 
grees of dietary inadequacy, respecdvely. Some cases of neu- 
ritis may remain in a relatively stationary condition for long 
periods because diey partake of diets containing an amount 
of vitamin B which is insufficient for recovery but enough to 
prevent further progression. There probably are instances of 
unrecognized mild forms of the disease which are precipitated 
into severely acute attacks of multiple neuritis by infections 
or excessive physical activity. Cardiovascular complications 
are observed in severe cases of alcoholic polyneuritis such as 
dyspnea and palpitation on exertion, tachycardia and edema 
and occasionally sudden circulatory collapse. Rheumatic, ar- 
teriosclerotic or syphilitic heart disease may be present in 
addition to tlie damage due to vitamin deficiency. 

The results of vitamin B therapy in the pol 3 meuritic niani- 
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festations of beriberi, and equally applicable to the polyneu- 
ritis of chronic alcoholism, have been most satisfactory. When 
the polyneuritis is acute and not far advanced, one may observe 
complete remission of signs and s}miptoms in a matter of weeks. 
In subacute and chronic cases wdth evidence of progressive 
ner\'e degeneration over a long period a correspondingly greater 
time will be required for improvement and recovery to take 
place. Peripheral nerves are capable of regeneration as . long 
as their ganglion cells in the anterior horns of the spinal cord 
and the posterior root ganglia are not damaged, because regen- 
eration of completely degenerated cells and axis-cylinders with- 
in the central nervous sj^stem cannot take place. However, 
even under the latter conditions functional improvement not 
infrequently occurs with proper and adequate treatment. The 
therapeutic methods in use consist in the administration of 
a well-balanced, highly nutritious diet of at least 4000 calories 
a day supplemented by yeast or liver extract (Bi), and wheat 
germ (Ba). The present tendency in the use of vitamin Bi 
in alcoholic poljmeuritis is to give large doses, and since it has 
been showm that absorption from the intestinal tract may be 
so deficient as to preclude the administration of the vitamin 
by mouth, it is given parenterally in pure cr 3 '-stalline form. 
Treatment maj'^ be well initiated b}'^ the intravenous or intra- 
muscular injection of 20 to 50 mg. of crystalline vitamin Bi 
daily. This amount has appeared to be sufficient in all cases 
thus far obser\md and probabljr represents an excess over the 
actual requirement. After the two weeks of parenteral use 
oral therapj’ may be substituted in the same dosage, or, where 
necessary, injections continued in a decreased dose of 10 m°^ 
daily until the patient is relieved of all symptoms. 

Brewers’ yeast, plain or autolyzed, is a convenient means of 
administering not only vitamin Bi but other portions of the 
B complex. Thirty Gm. of powdered brewers’ yeast three 
times a day will generally be found beneficial in the less seri- 
ously ill patients, particularly if there is no gastro-intestinal 
distress which might interfere with the absorption of orally 
administered substances. It is probable that-a diet deficient in 
vitamin Bi may also be lacking in other portions of the vitamin 
B complex as well as vitamins A and C, and in iron and other 
minerals. This is suggested by the frequent occurrence of 
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glossitis, anemia and pellagra in association with beriberi. 
Therefore, it is advisable to provide, in addition to vitamin 
Bi, an adequate amount of vitamins A and C and iron, as well 
as foods rich in other portions of the vitamin B complex. Liver 
extracts in doses of 10 to 20 cc. intramuscularly every day has 
been especially efficacious in correcting glossitis and skin mani- 
festations of the pellagrous type. Very recently, pure nicotine 
acid has been demonstrated to be a potent therapeutic agent 
for treating the mucous membrane lesions of pellagra. Spies, 
Cooper, Clark and Blankenhorn concluded that the average 
dose of nicotinic acid is 500 mg. daily, given in 5 doses of 
100 mg. each, for the usual case of pellagra. One of the 
objects in vitamin Bi therapy is to give an excess of the vita- 
min to provide for accumulation of vitamin reserve of this 
accessory food substance. Jolliffe has recently stated that the 
minimal therapeutic dose of vitamin Bi which should be con- 
sidered in the treatment of polyneuritis must be four times the 
daily minimal requirement of the vitamin. Cowgill places the 
daily requirement for vitamin Bi at 10 international units 
per 100 calories of diet. 

General nursing care and physiotherapy must not be neg- 
lected in favor of the newer therapeutic armamentarium in the 
treatment of multiple neuritis lest avoidable and irreparable 
complication develop. These patients are generally debilitated 
and are prone to develop decubitus ulcers and hypostatic pneu- 
monia; therefore, scheduled change of position of the patient 
and careful hygiene of the back must be stressed. The prin- 
ciples of physiotherapy are to be supplied to cases of poly- 
neuritis with no particular alteration, the aim being to improve 
muscle tone, stimulate peripheral circulation and prevent con- 
tracture through faulty posture. 
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AN EVALUATION OF ENDOCRINE PREPARATIONS, 
THEIR USE AND DOSAGE 

Endocrinology has made amazing strides in the past dec- 
ade in laboratory and experimental knowledge; applied or- 
ganotherapy in the clinic, however, has failed to keep pace 
with it. Certain factors present themselves which limit the 
applicability of hormone tlierapy, and it is apropos at this 
point to review briefly what thej'’ are. 

1. Depression of Function of Substituted Gland. — It is 
a well known fact that a ductless gland is not stimulated by 
its osvn secretion; therefore, endocrine replacement therapy 
has to be used continuously for a long time. It is unfortunate 
that frequentty when certain gland extracts are continual^ 
injected, there is a tendency for the substituted gland to 
undergo atrophy and depression of function.^ Ob\Toush’- such 
a course of events tends to defeat our purpose in the long run. 
Not all glands display this tendency, as it has been shown that 
the islands of Langerhans in diabetes mellitus improve in func- 
tion on insulin therapy. 

II. Production of Antibormones and Suppression of 
Secretion of Other Glands.— The prolonged use of glandular 
products may produce a refractory- state because of antihor- 
mone formation (Collip). Antagonistic effects may be evoked 
by inhibiting the secretion of other glands; attempts have been 
made to use tliis factor to advantage, as the use of theelin in 
suppressing the diabetogenic function of the pituitar\^ aland 
For the present, at least, this procedure in the clinif 
unwarranted until further proof is forthcomino-. 
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Eelations to Autonomic Nervous System.— Certain en- 
docrine disorders are prone to manifest tliemselves by an in- 
tense disturbance of the autonomic nervous system. In Graves 
disease, for example, the common manifestations reflect sym- 
pathetic stimulation; this results in increased, pulse rate, rise 
in blood pressure, dilation of the pupils and increased sweat- 
ing. Occasionally stimulation of the parasympatlietics dom- 
inates the picture and the chief symptoms ma\'^ be bradycardia 
and gastro-intestinal manifestations. Such an instance was re- 
cently reported by one of us.'^ The menopause is likewise 
characterized by bizarre upsets of the autonomic system, more 
of which will be said in an ensuing section. In the treatment 
of disorders of these types, recourse must be had to various 
measures, including psychotherapy, sedation and the use of 
drugs not necessarily of glandular nature (calcium, phenobarbi- 
tal, ergotamine, atropine, etc.). 

Eelation to Vitamins. — Interrelationships between vita- 
mins and hormones have often been commented upon in recent 
literature, particularly since the structural formulae of both 
groups are rapidly being brought to light. The similarity of 
vitamins Da and E and the sex hormones to each other and the 
cholesterol group is very striking. The effects of vitamins and 
hormones are sometimes parallel, Greene*' has called atten- 
tion to the similarity of gastro-intestinal, psychic, neurologic, 
and to a certain degree the dermatological manifestations of 
pellagra and myxedema. An instance of multiple deficiency 
simulating polyglandular syndrome came to our attention re- 
cently. Vitamin administration brought about greater im- 
provement in her case than glandular therapy (Fig. 178). Ap- 
parently hormonal function is conditioned greatty b3'^ adequate 
vitamin intake. Thus it has been conclusiveh'^ demonstrated 
that animals deficient in vitamin B are lacking in gonadotropic 
hormone of the anterior pituitary.® On the other hand, it has 
been sho\TO that vitamins may inhibit the phj^siologic action 
of hormones. Thus' there is clinical and laboratory evidence 
to indicate that vitamin A is a strong antagonist to thyroxin.®" 

CLINICAL ENDOCRINOPATHIES 

Thyroid.— From a therapeutic point of view disturbances 
of the thyroid gland may be conveniently grouped into the 
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III. Variability of Tissue Response to Hormone Stim- 
ulation. — ^This can best be illustrated by the effect of desic- 
cated thyroid on different tissues in different individuals. 
Equal amounts of this substance will produce different quanti- 
tative effects not only as far as cardiac, nervous, and other 
bodily tissues are concerned but also as regards the effect 
upon the basal rate.’ The capacity of tissue to react varies 
also at different periods of life. Thus it is well known that 
in postmenopausal animals it is not possible to reactivate the 
ovary by any form of pituitary injection or implantation.® 

IV. Inadequacy of Gland Products Totally to Replace 
Physiologic Secretions. — ^As a well-known example, we cite 
the use of desiccated thyroid in myxedema, in which condi- 
tion thyroid medication is admittedly of inestimable value. 
Yet, we have been impressed by the frequency with which 
postoperative myxedema patients develop symptom-complexes 
of various types, even though they are treated with adequate 
maintenance doses of thyroid. Sometimes these symptoms re- 
late to subacidity or achlorhydria, and require hydrochloric 
acid for their relief; at other times a hypochromic anemia 
develops, and responds to large doses of iron. Thus we see 
that desiccated thyroid cannot totally replace the effect of 
physiologic thyroid secretion especially in long-standing cases 
of myxedema. 

V. Difficulty of Supplying Hormones According to 
Body Needs.-^Sudden periodic influxes of glandular mate- 
rial into the body, such as would be represented by the 
injection method, is quite unlike the process of natural 
secretion. The oral route of administration would be more 
likely to duplicate the effects of nature, but unfortunately 
most gland substances are disintegrated by the gastro-intes- 
tinal juices. Thyroid and female follicular hormones are 
notable exceptions to this rule. The need of the body for 
hormones depends upon the physiologic demands placed 
on it; e. g., excessive adrenalin secretion in hypoglycemia 
in order to liberate sugar from liver storage. The deli- 
cate regulatory mechanism of hormone supply according to 
demand is difficult to imitate by hormone therapy. We usually 
administer too much of the gland extract and are apt to pro- 
voke a countereffect. 
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yperfunctioning and hypofunctioning types. Excessive action 
of the thyroid occurs as the toxic diffuse goiter (Graves’ dis- 
ease), toxic nodular goiter (toxic adenoma) and the atypical 
forms masked as heart disease, colitis' and rarely as an acute 



Fig. 178. Multiple deficiency in a woman aged thirty-six years. Loss of 
weight, decreased menstruation, e.xtreme weakness, anorexia, shooting pains in 
lower extremities, dizziness and swaying in the dark. Lived on restricted diet 
for two years (coffee, toast, broiled Iamb and chicken). No vegetables, fruits 
or milk. Dry skin, brittle nails, carious teeth. Diminished refle.xes and loss of 
hair. Basal metabolic rate minus 13 per cent. Gastric analysis showed free 
hydrochloric acid, minimum 20, maximum 60. a-Ray of sella turcica negative. 
Injproved on high vitamin diet. Various endocrine preparations such as thy- 
roid, insulin, antuitrin S, estrone, etc., failed to bring about improvement. 

abdominal catastrophe.® The plan of therapy consists in re- 
ducing the hyperactivity of the gland by complete mental and 
physical rest, proper diet especially . rich in vitamin A and 
carbohydrates, sedatives (phenobarbital) and iodine adminis- 
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effects on the course of the disease and may bring abou^ an 
iodine-fast stage. ’ During this period the surgical risk is 
great. 



Fig. 180. — Illustrating my.xedema masked as pernicious anemia in a man 
aged fifty-eight years. Weakness, loss of memory, unsteady gait, nervousness, 
constipation of two years’ duration. Treated for two years with liver e.xtract 
intramuscularly. Skin of body dry; brittle fingernails, lemon yellow tinge of 
face. Protruding abdomen (ascites). Pulse, 72. Blood pressure; systolic, 130; 
diastolic, 98. Basal metabolic rate, minus 32 per cent. Hemoglobin, 11 Gm. 
(65 per cent). Erythrocytes, 4 million per cubic millimeter of blood. Patient 
treated with desiccated thyroid, 3 grains dailj% and reduced iron, IS grains 
daily. After five months of treatment, he was greatly improved, ascites dis- 
appeared, basal metabolic rate, minus 2 per cent. At present, he is doing his 
usual work. 

Hypothyroidism manifests itself in two main forms — 
cretinism in children and myxedema in adults. There are few 
diseases in which replacement therapy with desiccated thyroid 
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are unsatisfactory in children under six years of age. Blood 
cholesterol (normal values 175 to 200 mg. per 100 cc. blood) 
is definitely elevated in patients with hypothyroidism. The 
basal metabolic rate determination is the most widely used 
procedure in the diagnosis of thyroid disease. A decrease in 
the basal rate (less than minus 15 per cent) is generally 



Fig. 182. — Myxedema heart. Generalized enlargement of heart; more to 
the left. Apex of heart in axilla. Patient’s chief complaints were: shortness 
of breath on exertion, ankle edema, increase in weight and obstinate constipa- 
tion. Pulse 68. Blood pressure: systolic 144, diastolic 102. Basal metabolic 
rate, minus 26 per cent. Blood cholesterol between 301 and 4S0 mg. per cent 
(on several occasions). 

accepted as an indication of the existence of hypothyroidism. 
It is to be borne in mind that many states other than hypo- 
thyroidism may be associated with low basal rates and such 
patients may actually be harmed by thyroid medication. Addi- 
son’s disease, and subclinical types of adrenal insufficiency are 
associated with low basal rates. In malnutrition, starvation, 
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constitutional asthenia, hypopituitarism and eunuchoidism one 
frequentl}'^ finds low basal rates. 

Treatment . — ^There are two dift'erent strengths of desic- 
cated thyroid substances (exclusive of the crystalline hormone 
thyroxin). Thyroid U. S. P. (desiccated tliyroid) is standard- 
ized to contain 0.17 to 0.23 per cent iodine. Another method 
of designating strength of thyroid preparations has grown out 
of the practice of some pharmaceutical houses to label their 



Fig. 183.— Same case as Fig. 182 after ten weeks of treatment with desiccated 
thyroid, the heart assumed normal size. (Courtesy of Dr. B. P. Widmann.) 

product in terms of fresh rather than desiccated gland sub- 
stance. One grain of desiccated thywoid gland substance is 
roughly equivalent to S grains of fresh gland. These varia- 
tions in strength of preparations should be kept in mind when 
prescribing thyroid medication. It is safe to begin with 
grain of desiccated thywoid extract once or twice daily. If 
no untoward symptoms (nervousness, tachycardia, headache) 
develop within seven days, the dosage may be increased until 
a “maintenance dose” is reached. Most of the myxedema 
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patients are extremely sensitive to thyroid extract; hence the 
lower the basal rate the more gradually one should increase the 
tliyroid extract. An initial large dose of thyroid extract may 
raise the basal metabolic rate abruptly in an individual who 
has been vegetating for a long time on a low plane of vitality 
and this sudden rise may produce unpleasant reactions. The 



Fig. 184. . Fig. 18S. 


Fig. 184. — ^Aged eighteen j’ears. Referred to clinic for growth hormone 
treatment because of underweight and stunted growth. Examination of eyes 
showed contraction of visual fields of right and left; pallor of disks. Calcified 
craniopharyngioma removed by Dr. Temple Fay'. 

Fig. 18S. — Same case as Fig. 184. Sella turcica showed enlargement and 
deformity with encroachment on sphenoid sinus. 

average maintenance dose is 3 grains daily. During the entire 
period of treatment the patient should be under a physician's 
supervision. 

Thyroxin . — Pure crystalline thyroxin is now available for 
intravenous use. Dose 0.2 to 2 mg. In a myxedema pa- 
tient, the physiological effect after a single injection does not 
appear until the eighth or tenth day. The rise in metabo- 
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lism may continue for three to four weeks. ^ Some physicians 
administer thyroxin when desiccated tliyro-d has lost its ef- 
fectiveness.®'' 

Thyroid extract is also useful in some edemas (nephrosis) 
on account of its diuretic effect. In amenorrhea and Frohlich s 
syndrome, it is prescribed for its stimulating effect on ovaries 
and pituitary gland. In some patients with obesity, desiccated 
thyroid is still a useful drug when given under a physician’s 
superv’ision. It should be given in conjunction ■with a subcal- 
oric diet. It is to be noted, however, that certain obese pa- 
tients are very sensitive to thyroid extract in spite of their 
subnormal basal rate.® 

ParathjTToid Deficiency. — Parathormone or paroidin is a 
parathjToid extract used in postoperative tetanj’' or spontane- 
ous hjpoparath 3 '^roidism. It raises blood calcium and lowers 
blood phosphorus. It is given intramuscularlj'- (30 units) ; 
the dose is repeated twice or even four times daily. Its effect 
is enhanced by the simultaneous use of calcium salts, orally 
or parenterally. Recently a chemical substance known as 
“A.T. 10” (dihj'drotachy sterol) has been introduced in the 
treatment of tetany.^® In the acute cases, the average oral 
dose is 10 cc. daily for three days. In the chronic cases from 
1 to 7 cc. weekly is claimed to be sufficient. 

Pituitary G-land. — ^The pituitarj’^ gland is trulj’^ called the 
“master gland” of the body. Its multiplicity of functions is 
exercised by the posterior and anterior lobes. The posterior 
lobe yields a principle, pitressin, that is useful in surgical shock 
by its capacity to constrict capillaries thus raising blood 
pressure. Pitressin has also been used for the relief of intes- 
tinal atony in postoperative cases and to overcome the tympan- 
itis of pneumonia. The latter function is due to its stimulating 
effect upon intestinal peristalsis. The andidiuretic effect of 
pitrepin is made use of in controlling the polyuria of diabetes 
insipidus. It does not, ho'svever, cure the disease. The aver- 
age dose is 0.5 to 1 cc. of pituitrin (containing pitressin frac- 
tion) given hjuodermically from one to four times daily 

Pituitrin may also be used by nasal route either in the 
form of a tampon of absorbent cotton saturated with 0 t 
1 cc. of the extract and inserted inti ' ' ‘ 

the form of minute amounts of dried 


3 one ot the nostrils, or in 

posterior pituitary powder 
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as a snuff. Another principle from the posterior lobe, pitocin, is 
used in obstetrics to overcome uterine inertia in postpartum 
hemorrhage and during cesarean section. The average dose is 
2 to 3 minims given intramuscularly. The other physiologic 
effects of the posterior lobe have so far no practical application. 

The preparations available that contain the two fractions 
are as follows: Pitocin N. N. R. represents an oxytocic activ- 
ity of 10 units and pressor activity of % unit per cubic 
centimeter. 

Pitressin N. N. R. represents a pressor activity of 20 units 
and oxytocic activity of less than % unit. It also possesses, 
antidiuretic properties. 

Pituitrin 0 (obstetrical) is similar to solution of posterior 
pituitary U. S. P. and represents 10 oxytocic units per each 
cubic centimeter. 

Anterior Lobe. — The secretions of the anterior lobe are 
essential for the physical and psychic well being of the indi- 
vidual. Unfortunately none of the anterior lobe hormones 
have been isolated in sufficiently pure form for clinical con- 
ditions in which their use is indicated. The practitioner, there- 
fore, must assume a conservative attitude in regards to the 
use of injections of the various pituitary hormones. Several 
of the anterior pituitary hormones (growth, thyrotropic, etc.), 
however, are available in the laboratory for animal experimen- 
tation. There is a great difference between the posterior and 
anterior lobe extracts. The anterior lobe preparations exert 
their influence rather slowly, require repeated administration 
and affect more the structural elements of the body; the pos- 
terior lobe preparations provoke immediate pharmacodynamic 
response. Commercial products representing the growth prin- 
ciple are antuitrin G; pituitary extract and phyone. In addi- 
tion to the growth hormone they contain a certain amount 
of gonadotropic and thyrotropic and possibly adrenotropic 
principles. For clinical use, therefore, they are to be consid- 
ered as a mixture of the above hormones and not as containing 
pure growth factor. It would appear that the field of use- 
fulness of growth hormone in pituitary dwarfism will be lim- 
ited. Pituitary dwarfism is due not alone to the deficiency 
of the pituitary growth factor but the thyroid, the thymus, 
the adrenals, the vegetative centers in the diencephalon and 
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Female Sex Hormones. — ^The hormones concerned in 
menstruation are the two ovarian hormones, estrone and pro- 
gesterone, and the anterior pituitary gonadotropic hormones. 
In order to use these products intelligently, we must first know 
what their respective functions are and what we may expect 
them to accomplish when introduced into the bodies of our 
patients. Estrone (follicular hormone) stimulates the endo- 
metrium to proliferation and promotes development of tlie 
secondary sex characters of the female. Progesterone stimu- 
lates the endometrium to secretory activity and desensitizes 
the myometrium to the oxytocic principle of the posterior pitui- 
tary, thus, “relaxing” the uterus, preventing painful uterine 
contractions. Anterior pituitary gonadotropic hormones stim- 
ulate the ovary to follicle ripening and luteinization. 

Our replacement therapy is, at best, limited to those con- 
ditions in which there is a definite deficiency of one of these 
hormones. The administration of estrone, therefore, is ra- 
tional only in conditions where there is a proved deficiency of 
follicular hormone in the blood. (Normal level 1 mouse unit 
in 40 cc. of blood). This condition exists in most women at 
the menopause and in about half of the cases of amenorrhea 
and functional sterility. There is but little to be gained in 
supplying estrone to amenorrheic women, for only the first 
half of the cycle, tlie proliferative phase, is Induced and the 
bleeding which results is not true menstruation. Even if one 
could supply adequate quantities of estrone and progesterone 
consecutively and a normal secretory endometrium were in- 
duced, the bleeding which would result would occur only as 
long as treatment were continued. In other words one would 
have to repeat this form of therapy every month to induce 
regular menstruation. This is obviously impractical. 

A small infantile uterus may oftimes be stimulated to 
growtli by adequate doses of estrone; 10,000 international 
units every five days is usually effective in cases of genital 
hypoplasia due to hypoestrinism. Some men have advised huge 
doses, 80,000 international units per dose, but this method is 
inadvisable since it has been known to produce severe headache 
and other untoward sjnnptoms. Also, theoretically at least, 
such a dose would tend to inhibit the production of anterior 
pituitary gonadotropic hormone. This, in turn, would be 
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followed by ripening of fewer follicles, and such therapy would 
only defeat our purpose. 

In the menopause a great deal of good can be accomplished 
with adequate doses of estrogenic substance. The vasomotor 
symptoms appear to be favorably affected by the administration 
of 10,000 to 50,000 international units of estrone every five 
days, either intramuscularly or orally. The oral route is prob- 
ably the better since its effect is continuous and more nearly 
approaches nature’s method of suppl3nng the hormone. How- 
ever, it has been our experience that cases showing mild meno- 
pausal symptoms can be successfully treated by psychotherapy 
and mild sedatives, particularly phenobarbital and calcium. 
We had considerable success with a combination containing 
phenobarbital 0.02 Gm., bellafoline 0.0001 Gm., ergotamine 
tartrate 0.0003 Gm. in controlling the headache and emotional 
instability of the menopause. Cases with more severe symp- 
toms should be treated with large enough doses of estrone to 
inhibit the overacting anterior pituitary gland, since it has 
been demonstrated that the distressing sj’-mptoms, particularly 
the “hot flash,” are due to excessive secretion of gonadotropic 
hormone. Any improvement which results lasts only as long 
as the injections are given. Estrone therapy has also proved 
of some value in juvenile vulvovaginitis and’ pruritus vulvae of 
the menopause. In those conditions the hormone is best ad- 
ministered by vaginal suppository. Painful, lumpy breasts 
(mastopathia) maj’^ be successfully treated with large doses of 
estrogenic substances; similar results may be obtained in the 
rarer instances of mastopathia in man (Fig. 188). 

Progesterone therapy is still in its infancy. Commercial 
preparations of this hormone have become available for use 
only recently. Experiments on animals and a few on humans 
lead us to believe that certain cases of dj^sraenorrhea and 
habitual abortion may be successfully treated with this sub 
stance. To date, there is not enough cHnical ewdence of its 
efficiency and dosage. W^e have recently used 1 rabbit un> 
of progesterone every other day for two months in 3 r 
of habitual abortion with a successful outcome in 2 of 
Each of these women had aborted spontaneously on 
ous occasions. ' ® previ- 
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The preparations, antuitrin S, follutein and A.P.L., most 
commonlj'- used to replace gonadotropic hormone, do not con- 
tain anterior pituitary hormones, but a substance derived from 
pregnancy urine which has gonadotropic-like properties. This 
substance does induce follicle ripening and luteinization in im- 
mature and h3TDophysectomized animals. Unfortunately, how- 



Fig. ISS. — Enlarged and painful breasts in male aged twenty-one. Treatment 
with estrone resulted in complete disappearance of symptoms. 

ever, no one has been able to demonstrate similar changes in 
the human ovaries. Theoretically, gonadotropic therapy would 
be indicated in cases of amenorrhea, functional sterility, dys- 
menorrhea, and habitual abortion due to faulty luteinization. 
Practically, this has not been the case. The only condition in 
which gonadotropic-like substance has proved of value has 
been the functional uterine bleeding in young women. The same 
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type of bleeding in women near the menopause usually does 
not respond to hormone therapy, and radiation is definitely 
the treatment of choice. Also, in these older women, the pos- 
sibility of uterine neoplasm, either benign or malignant, should 
always be borne in mind. Almost IS per cent of women who 
complain of metrorrhagia or menorrhagia at the menopause 
have been found to suffer from cancer of the genital tract. 
Therefore, no case of bleeding at the menopause should be 
treated with endocrine products unless a diagnostic curettage 
has been performed first. 

The modus operandi of pergnancy urine extract is rather 
obscure. 

Cryptorchidism. — In boys presenting genital underde- 
velopment in the form of either hypoplasia or of cryptorchid- 
ism, treatment with pregnancy urine extract has proved of defi- 
nite value.^^ Two hundred rat units three times weekly for 
four to eight weeks is the recommended dose. Treatment 
should be started early at about nine years of age. It is cer- 
tain that hormonal therapy will often fail; it is also true that 
some cryptorchic children correct themselves spontaneously 
at puberty, nevertheless hormone therapy is indicated if the 
, case is seen at an early age. If hormone therapy fails surgery 
should be resorted to. There is sufficient evidence that preg- 
nancy urine extract exerts profound influence on male genitalia 
and changes simulating premature puberty may be produced.^^ 
Boys treated for crj^itorchidism mth pregnancy urine extract 
should be carefully observed and treatment stopped before gen- 
ital growth becomes excessive. 

Testosterone — ^male sex hormone — is produced synthetic- 
ally and is considered to be identical with the active substance 
isolated from the testicular tissue. It is available for intramus- 
cular use as testosterone propionate in a solution of sesame oik 
the average dose being from 5 to 25 mg. three times weekly 
It has been recommended in benign prostatic hypertrophy 
organic impotence and h3T30gonadism.^'^ The clinical val' 
in benign prostatic hN^jertrophy is not well established Ho^^ 
ever, there is sufficient clinical and experimental evidence t' 
justify the continued use of the hormone in the latter t ° 
conditions. Recent animal experimental work by Moore^® 
the clinical application by Miflholland and Soloway^^ oint^”° 
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efficacy of testosterone therapj'’, when applied in a lanolin- 
like menstruum by inunction. 

Adrenal G-land. — The uses of epinephrine, the medullary 
hormone, are too well known to be discussed here. Derivatives 
of the cortex, though not clearly defined chemically as yet, can 
be obtained in the form of extracts which represent mixtures 
of . the active principles. Kendall, who has done much to de- 
fine the nature of the substances obtainable from the cortex, 
believes that at least two factors are present, one which is 



Fig. 189. — ^Aged fifty-two years. Illustrating pigmentation of a proved case 
of Addison’s disease. The spots on lumbar region and between buttocks were 
the only pigmented areas present. 

related to mineral metabolism, and the other associated with 
the functions of muscular tissue.^® That other factors are 
present in the cortex is indicated by Pottenger and Simonsen,^® 
who were able to prepare extracts which had female sex-repres- 
sive properties, and male sex-stimulative effects. Many prep- 
arations are available; perusal of the literature indicates that 
2 of these, eschatin (Parke, Davis & Co.) and adrenal cortex 
extract (Wilson) have been used extensively and are of estab- 
lished clinical value. Standardization of the adrenal cortex 
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has proved extremely difficult, and the dog unit can be accepted 
onty as a rough measure of potencj’^. The oral use of adrenal 
cortex has not been sufficiently tested to make a report here. 

Addison’s Disease . — During the acute crises of this condi- 
tion 10 to SO cc. of adrenal cortex extract must be given intra- 
venoush’’ daily. The daily dose is gauged by the clinical condi- 
tion. It is likewise important to administer intravenously, at 
the same time, copious amounts (2—4 liters in twenty-four 
hours) of a solution composed of 10 per cent dextrose, 1 per 
cent sodium chloride, and 0.5 per cent sodium citrate. 

During the chronic stages, adrenal cortex is not so urgently 
indicated, as it is sometimes possible to maintain patients satis- 
factorily on a low potassium diet, and, b\' administration of 
large oral doses of sodium chloride and sodium citrate. The 
development of s 3 Tnptoms such as loss of weight and weakness, 
or the occurrence of illness or infection of anj’^ kind, demands 
the liberal use of adrenal cortex. No definite dosage can be 
stated, but as a general rule 2 to 5 cc. daih’^ or everj’^ other da}*- 
should be given. 

In the absence of pigmentation (Fig. 190) diagnosis is a 
verj'' difficult problem. Changes in the blood electrolytes are 
not alwaj-s apparent during the chronic stages. Blood sodium 
and chloride values ma}" or maj'^ not be lowered, and the blood 
urea is usualN within normal limits. Blood potassium values 
are occasional^ elevated (normal 18-25 mg.) but the tech- 
nical difficulties involved make such determinations imprac- 
tical. The potassium tolerance test, as suggested b\’- Zwemer-° 
cannot be adapted to routine clinical use for this reason. l\Iore 
practical as a diagnostic measure seems the method recentlv 
advanced by Cutler et al.-^ Here the patient is placed on a 
salt-free diet for three days, at the same time receiving 0.033 
Gm. of potassium citrate per kilo of bodj'- weight. Determina- 
tion of urinary- chlorides is then carried out. Normal figures 
are aroimd 125 mg. per cent, while in adrenal insuffleienej'- thev 
may exceed 225 mg. per cent. Such determinations maj^ well 
serve as a guide in the use of adrenal cortex in doubtful cases. 

In treating fvmctional tj'pes of adrenal insufficienejL doses 
of 1 to 2 cc. two or three times weekly are adequate to brino- 
about^ favorable response. In addition, sodium chloride 10 
Gm. daily, sodium citrate 5 Gm. daiN and a low potassium 
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diet are included .(less than 2 Gm. of total potassium content 
per day). 



A B 


Fig. 190. — A, Adrenal insufficiency in a girl sixteen years of age. Loss of 
weight (25 pounds in twelve months). Extreme fatigue. Cessation of menses. 
Blood pressure; systolic, 82; diastolic, 70. Basal metabolic rate minus 36 per 
cent. Blood cholesterol, 145 mg. per cent. Fasting blood sugar, 87 mg. per 
cent, a:-Ray of sella turcica, negative. x-Ray of chest showed hypoplasia of 
heart and large vessels. Slight bluish pigmentation of lips and roof of mouth. 
A course of insulin, thyroid and pituitary extract had no effect. B, Same pa- 
tient after treatment with adrenal cortex, 3 cc. weekly, with high sodium 
chloride and low potassium diet resulted in gain of 12 pounds in three months 
and marked improvement in muscle strength. 

Shnmonds’ Disease with Marked Cortical Atrophy . — In 
view of the marked atrophy of the adrenal cortex in Simmonds’ 
disease, its use here is indicated, particularly where the cortex 
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may be so atrophic as to be unable to respond to pituitary 
stimulation. In 1 instance of fatal Sininionds disease, 
plete absence of adrenal cortex was noted by Steinfield et al.— 

It would seem that a substance so vital to life and mainte- 
nance of health would have other clinical applications than 
those described above. Numerous investigations are in progress 
to discover its furtlier value. Only a few of these studies can 
be touched upon here. The close similarity of adrenal insuf- 
ficiency to shock and clinical states of nonrenal azotemia-^ has 
led investigators to study the effects of adrenal cortex in many 
tj3)es of shock. Its use here may be beneficial in those in- 
stances where the adrenal gland suffers damage. 

Wohl cf al. have indicated that nonrenal azotemia as ex- 
emplified by the toxemia of experimental high intestinal ob- 
struction can be successfully combated by simultaneous 
administration of saline solution and adrenal cortex."* Animals 
thus treated lived much longer than untreated controls. 

Allergic states have been tlie object of treatment by adrenal 
cortex with variable results. Finally, obscure, yet important 
relations of the adrenal gland to the vitamins, immune proc- 
esses and infections are being explored, but as yet have no 
definite application to human disease. 
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intestinal hemorrhage and hematemesis. Also, less severe man- 
ifestations such as stomatitis, mouth ulcers (canker sores), 
pylorospasm, anorexia, constipation, diarrhea and frequently 
pruritus ani can be shown to be allergic in origin. We have 
had 3 cases of severe gastro-intestinal pain due to food 
allergy. We feel that every other possibility must be eliminated 
before a diagnosis of allergy is made in any abdominal dis- 
orders. 

The history in any case of suspected allergic disease is of 
extreme importance. If an hereditary history of allergy is 
found or if the patient himself has had previous allergic mani- 
festations, we must be more than ever suspicious of allergy 
in abdominal conditions of undetermined etiology. It is well 
to note any allergy in offspring as well as parents. The patient 
often can remember that the onset or an exacerbation of symp- 
toms followed the taking of certain foods. Seasonal remissions 
are not uncommon in allergic disorders of the gastro-intestinal 
tract as in other allergies and other gastro-intestinal diseases. 

The x-ray has been used to demonstrate an allergic reaction 
in the mucosa and musculature of the colon. Films of the 
colon following the ingestion of a specific food showed in 1 
case a hypotonicity of the ascending colon and a hypertonic 
and spastic transverse colon. After taking the food to which 
he was hypersensitive, this patient had severe pain which was 
relieved by injections of epinephrine hydrochloride. Pyloro- 
spasm and gastric retention have been shown to be of allergic 
origin by the roentgenologist. Spasticity of the colon is one 
of the most usual conditions in which we have had radiological 
evidence of food hypersensitivity. 

It is very difficult to demonstrate edema of the mucosa of 
the intestinal tract as it is transitory in nature and disappears 
rapidly at times. One case reported by Gay showed distinct 
evidence of marked mucosal edema which disappeared on an 
elimination diet. We have thought at times that it was pos- 
sible to see thickening on fluoroscopy but certainly cannot go 
on record that this was due definitely to food allergy. Re- 
peated films should be made before a diagnosis of edema of 
allergic origin is made. 

Laboratory evidence of gastro-intestinal allergy must be 
evaluated very carefully. Skin tests, both scratch and intra- 
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cutaneous, are very frequently misleading and many times of 
no significance. If a markedly positive reaction by either 
method can be demonstrated by repeating twice, it can pos- 
sibly be looked upon as significant. To be absolutely sure, 
passive transfer should always be done. If the Prausnitz- 
Kiistner reaction can be demonstrated, one can be reasonably 
sure of some degree of food hypersensitivity. 

If the skin tests do not give us a clue in a case in which 
food allergj'- is suspected, we always have recourse to elim- 
ination diets. Excellent lists and books have been provided 
but a phj’^sician is qualified to arrange his owm diet of this type 
for each individual patient. 

There is a variance of opinion as to the period of time in 
which vfe should expect results. Opinions range from twenty- 
four hours to one month. One to two weeks would seem to be 
enough time to find some measure of improvement. Rowe 
suggests one week to one month depending on the type of case 
and the length of time the patient has had his symptoms. 

Eosinophilia is one hematologic response that is regarded 
by some as evidence of allergy. This finding is much less con- 
stant in so-called “food allergies” than in hay fever, asthma, 
eczema and other more definite allergic manifestations. It is 
of course important to rule out parasitic invasion in cases in 
which the eosinophil count is abnormally high. If an eosino- 
philia persists and all other conditions have been ruled out, 
we can regard the condition as suspiciously allergic. In 4 
cases, after the offending food protein was eliminated the eosin- 
ophil count dropped to normal. One count had been up as 
high as 23 per cent. An increase in the number of eosinophiles 
or even a preponderance of this type of cell was not noted in 
smears taken from the rectal mucosa of a group of patients 
ndth a so-called “allergic bowel.” This finding is not so per- 
sistent and constant as seen in smears from nasal mucous mem- 
branes in which the edema is allergic in cliaracter. The mu- 
cosal smears from 25 cases were examined and in only a few 
w'as there a suggestion of an increased eosinophil count. Aside 
from this group, we have had the privilege of examinint^ the 
reports on several cases in which there was an increase in 
eosinophiles but not to any significant degree. 

The leukopenic index is believed by some observers to be 
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of significance in the determination of food allergy specificity. 
Here again repeated determinations must be done before any 
conclusions can be reached. 

The glucose tolerance determination is of very questionable 
significance in the patient suspected of gastro-intestinal al- 
lergy. A high tolerance for glucose and a low glucose tolerance 
curve have been found in several of our cases but it is not the 
rule. Lactose and glucose by mouth have proved efficacious 
in the treatment of some of these individuals, probably for 
reasons other than an increased tolerance for carbohydrate. 

Hypochlorhydria has been demonstrated in many allergic 
diseases and it is possible in gastro-intestinal diseases of allergic 
origin. 

Four cases in 10 showed hypo-acidity. This finding was 
not constant and changed markedly on different determin- 
ations. 

Sigmoidoscopic examination of the lower bowel in a large 
percentage of these cases showed practically the same picture 
we have in nasal allergy. This is usually the pale, pearly, 
thick, boggy, edematous mucous membrane over the surface 
of which is a thick gelatinous secretion. At times there is in- 
creased arborization of the smaller vessels and occasionally 
petechial spots rather generalized over the entire lower bowel. 

Complete blood chemistry studies were done on a group of 
individuals suspected of gastro-intestinal allergic manifesta- 
tions. These determinations included blood chlorides, calcium, 
phosphorus, plasma CO 2 , serum globulin and albumin, and 
any other procedure necessary for each individual case. There 
was no significant change in any of the above readings with the 
exception of those who had medical conditions, gastro-intes- 
tinal or otherwise, which altered the blood chemistry. 

At times we have had to make a differential diagnosis in 
patients with abdominal pain. It is very dangerous to assume 
that pain in this area is an allergic manifestation. All other 
possibilities must be eliminated. 

Case I. H. B., a young boy aged thirteen, had seasonal hay fever and 

perennial asthma of indefinite periodicity for seven years. During a very severe 
attack of asthma he was suddenly seized with a severe abdominal pain which 
was generalized at first and later was more pronounced in the right lower 
quadrant. He had a little nausea but no vomiting. This child had a long 
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hereditary history of allergy and many previous personal allergic symptoms. 
One sister and a brother had hay fever. There had never been any previous 
attacks of abdominal pain. Repeated injections of epinephrine 1:1000 gave no 
relief except for his asthma. The asthma was no better after the onset of the 
pain. This is sometimes the case if allergic symptoms change from one loca- 
tion to another. A blood count showed a high percentage of polymorpho- 
nuclear cells (84 per cent), 4 per cent eosinophiles and a white count of 18,000, 
On repeating the count it was approximately the same. Symptoms increased 
in severity and, on advice of two consultants, an appendectomy was done. 
The appendix was very acutely inflamed. Ether anesthesia was used and the 
child was entirely asthma-free during the operation and twenty-four hours 
following. 

Case II.— M. C., female, aged thirty-five, had asthma for one year. There 
was a possible hereditary history of allergy in the family and one son had 
severe asthma. This patient had previously two cesarean sections and an ap- 
pendectomy. She had had severe infantile eczema and migraine. For about 
one year she had been having severe attacks of abdominal pain which came 
on gradually at times and at other times very acutely. Her attacks of migraine 
were much less severe after the onset of abdominal symptoms. Complete relief 
was obtained by injections of epinephrine 1:1000 dilution, 3 minims. . The 
pain would disappear for about two hours and then gradually and progres- 
sively become worse and again be relieved by epinephrine. Repeated blood 
counts on this patient showed nothing of significance. We were unable at 
any time to determine the offending allergenic food. Skm tests by both the 
scratch and intracutaneous methods were negative. Elimination diet of Rowe 
and several other dietary arrangements gave her relief. At present she is 
asthma-free and has no gastro -intestinal sy'mptoms. 

Case in. — ^H. E., aged twenty-one, a young man who had frequent attacks 
of abdominal pain usually following a series of asthmatic attacks. There was 
a definite hereditary history of allergy and the patient had hay fever and 
occasional attacks of urticaria. Protein tests were done by both methods and 
the gastro-intestinal symptoms were better when the patient was put on a 
diet although the specific food was never definitely detected. His asthmatic 
symptoms have markedly improved and likewise the abdominal pain has en- 
tirely disappeared. Epinephrine injections relieved the abdominal pain as well 
as the asthma. At present this patient is eating a fairly normal diet without 
any discomfort. 

We have had in tlie past few years several other cases of ' 
abdominal pain which we believe were allergic in origin A 
careful differential diagnosis must be made as shown by the 
case of the boy in acute asthma with acute appendicitis The 
epinephrine test is of importance because the allergic mani 
festations in the abdomen are usually quickly relieved bv in- 
jections of this preparation. ^ 
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It is distressing that, in most of our cases, we could not 
determine specifically the offending protein. In 1 case, it 
was definitely milk. Any milk foods would produce violent 
abdominal pain, nausea and diarrhea. Elimination diet is 
probably the best way of determining the offender. 

Pruritus ani is a most annoying symptom and is often sea- 
sonal in character, occurring most frequently in the spring 
. and early fall in the cases we have seen. Many cases are also 
perennial in character. 

Case IV — N. H., female, aged thirty-eight, had pruritus ani and pruritus 
vulvae for eight months. She was checked and found to have a Trichomonas . 
vaginalis infection. This cleared up on treatment but the pruritus persisted. 
The patient was placed on a diet of milk only for one week and the itching 
entirely disappeared. Skin tests by the intracutaneous method showed a few 
moderate reactions to foods. At present the patient is taking 9 foods and has 
not had any pruritus in the past two months. We are adding 1 or 2 foods 
weekly to her diet hoping to discover the offending food. Passive transfer 
tests, have not been done on this patient. This shall be done if we can pos- 
sibly detect any suspicious proteins. 

Case V. — A. P., a man aged forty, who has had hay fever and seasonal 
asthma for eight years. He has had a course of hyposensitization for fall 
pollens with fair results. In the past two years he has developed pruritus ani 
during the pollen season only. He was' completely tested for foods and showed 
reactions to quite a few fruits and vegetables. These have been eliminated 
from his diet but he still has some itching which he feels is worse after the 
ingestion of certain vegetables. Up to the present, we have not yet determined 
the etiologic factor but feel that it probably can be found in those foods to 
which he reacted so markedly b.v the intmeutaneous method of testing. Pollen 
irritation also may be a factor. 

Case VI. — C. W., aged forty-eight, a man who had pruritus ani and severe 
urgency and frequency of urination following the ingestion of milk or milk 
products. A small quantity of milk will precipitate an attack in two or three 
hours and this will persist for two to three days. As long ns his diet docs not 
contain milk, he is symptom-free. 

We have had the privilege of testing a group of patients 
with mucous colitis. In some we have found a multiple reactiv- 
ity and in others very few reactions were noted. Occasionally 
we find a patient who will give very significant reactions by the 
scratch test but usually the intracutaneous method is desirable. 

Diets arranged according to the skin tests (avoiding react- 
ing proteins) gave us very little help but carefully planned 
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elimination diets manipulated to suit each individual often 
proved quite beneficial. A patient can be put on one food for a 
designated period of time, adding one food at intervals until 
the offending substance is found. Another plan is to give the 
patient a small group of foods, change tlie groups at different 
periods and in tliis n'ay determine an immunity to S or 10 pro- 
teins at one time. The former method is more tedious bvit 
more . efficacious. 

In gastro-intestinal patients Vi’ho have an hereditary back- 
groimd of allergj’^ and previous or present allergic manifesta- 
tions. one should always be suspicious of food hypersensitivity. 
If tliese patients are not primarily sensitive to a certain food, 
it is possible to sensitize them to foods of which tliey are eating 
large quantities. It has been our experience tliat more marked 
skin reactions are elicited by testing for foods which are daily 
in tlie diet. The best example is the increasing sensitivity to 
milk and milk products if an allergic individual is on an ulcer 
diet. 

Some evidence has been shown tliat allergy,' is possibly an 
etiologic factor in peptic ulcer. This has not been investigated 
to any extent but should be kept in mind in allergic individuals 
with ulcers. 

In all other gastro-intestinal conditions mentioned, at times 
we have suspected allerg^'^ as a causative factor. Conclusive 
evidence is lacking in most cases but, with a background of 
allergy in a patient, one should consider a possible protein 
sensitivit^^ 

Conclusions. — ^An}* area of skin surface or mucous mem- 
brane niay be the “shock organ” of an allergic reaction. The 
gastro-intestinal mucosa both bj* contact and following svs- 
temic absorption of a protein can probably be tlie sensitized 
area. 

Spasm and edema, increased permeability of cell walls and 
excessive secretion of mucus complete the cycle of most al- 
lergic reactions. This syndrome is often present in t^astro- 
intestinal disturbances and may be true allerg^^ 

In patients with a family or personal histor\^ of allerg^^ anv 
symptomatologj' occurring in any sj^stem or organ of tlie'bodv 
within reason, may be allergic in origin. Gastro-intestinai 
patients who have this background, past or present, should 
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certainly be investigated from tlie standpoint of allergy. We 
believe it is possible to sensitize tliese patients more easily to 
extraneous proteins, and diets should be as varied as possible' 
to eliminate this factor. 

All other organic and functional disturbances should be 
eliminated before a diagnosis of gastro-intestinal allergy is 
made. Skin tests, both scratch and intracutaneous, should be 
done though they are often misleading but diets should take 
into account these sensitivity tests. The hypodermic injection 
of epinephrine often is an adjunct in diagnosis and treatment. 
.^•-Ray and laboratory studies are of some assistance in estab- 
lishing a diagosis of an allergic reaction. 

Carefully planned elimination diets for each individual 
prove highly beneficial at times. The type of diet and the 
interval of time between changes should vary with the symp- 
tomatology and the condition of the patient. Results are very 
often disappointing but at times miraculous. 

The usual routine of therapy applied to other allergic dis- 
orders can be used in cases suspected of gastro-intestinal 
allergy. Elimination and hyposensitization, specific and non- 
specific, should be tried first, then drugs and endocrine prepa- 
rations used in other allergic diseases should be added when 
indicated. 

We are greatly indebted to the gastro-intestinal department 
of the Graduate Hospital of the University of Pennsylvania 
for studying and referring many of these cases to us. 
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Abdominal migraine, Jon., 140 

pain, acute, diagnostic significance, 
July, 884, 1031 
treatment, July, 890 
paracentesis, collapse following, 
July, 976 

Abducens nerve, examination, Hoy, 
557 

Abruptio placentae, July, 1219 
treatment in home, Jan., 208 
Abscess of liver, amebic, pulmonary 
disease secondary to, Jan., 27 
of lung, tuberculosis and, differentia- 
tion, May, 708 
of spinal cord, July, 1122 
subcutaneous, in measles, 

1371 

in smallpox. Sept, 1360 
Accoucheur’s hand, July, 1005 
Achlorhydria with dyspepsia, treat- 
rnent. Sept., 1416 

Acid-base changes of body, Jan., 226 
Acidosis, Jan., 223 
diabetic, July, 979 

Acne vulgaris, treatment, Sept, 1381 
Acrocyanosis, March, 467 
Acrodynia, 4/ay, 631 
Addison's disease, hormone therapv, 
AVe., 1831 

Addisonian crisis, July, 993 
Adenitis, cervical, as indication for 
tonsillectomy, Nov., 1605 
Adenoma of adrenal cortex in women 
March, 511 

of pituitary, basophilic, Jan., 166 
Adhesions as cause of symptoms after 
gallbladder surgerj', Nov., 1688 
1695 

Adiposis dolorosa, Jan., 171 
Adiposogenital dystrophy in women 
March, 515 

Adolescent endocrine disturbances 
diagnosis and treatment, ATov, 805 
Adrenal cortex extract, AVe.,' 1830, 
1831 

cortical adenomata or hvperplasia 
in women, March, 511 
insufficiency, acute, July, 993 
obesity, Jan., 172 
therapr-, Nov., 1830 
Agranulocj-tosis, Nov., 1669 


Agranulocvtosis, allergic factor, Noi\, 

* 

drugs as cause, A'ov., 1671, 1673^ 
oropharvngeal ulceration in, Nov., 
1658 ' 

treatment. No:'., 1679 
Alcohol injections in sciatica, Noi\, 
1786 

psychoses due to, March, 540 
Alcoholic coma. May, 619 

polvneuritis. May, 627; Nov., 1793, 
1795, 1801 

Alkali excess and deficit, Jan., 226, 229 
therapy in peptic ulcer, alkalosis 
from, Jan., 223 
Sepl., j Alkalosis, Jan., 223 

Allergic bronchitis, March, 319 

dermatoses, differential character- 
istics, March, 378, 395 
manifestations of insulin injections. 
May, 724 

Allergy, anemia due to, July, 912 
as factor in gastro-intestinal dis- 
turbances, March, 297 
in general medicine, March, 267 
in headache, March, 325 
in otolaryngologj', March, 281 
cutaneous, March, 334 

local hvpersensiti\-itv of, March 
371 ' 

defined, March, 267 
elimination tests, March, 278 
food, abdominal pain in, July, 1037 
gastro-intestinal, Nov., 1S3’5 
gastro-intestinal, March, 297, 412 
diagnosis and treatment, Nov 
1835 ’ 

histoiy taking, March, 272 
in agranulocytosis, Noi'., 1671 
in atopic dermatitis, March, 333 
m bronchial asthma, March, 351 
m contact dermatitis, March, 371, 

in hay fever, March, 359 


tS43 


1637 °"^ 

inflammations of nose, throat and 
ear m, Ncn\, 1657 

271 

iaborator} tests, March, 275 
nasal, March, 281 
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Allergy ocular manifestations, March, 
287 

ophthalmic and nasal tests, March, 
278 

passive transfer test, March, 278 
physical examination, March, 275 
predisposing factors, March, 269 
skin tests, March, 276 
special examinations, March, 279 
symposium on, March, 265 
Amebiasis, pulmonary disease se 
ondary to, Jan., 27 
roentgen findings, March, 444 
Amebic dysentery, treatment, July, 
1082 

Amidopyrine in etiology of agranulo- 
cytosis, Nov., 1671, 1676 
Amyotrophic lateral sclerosis, Jtdy, 
1126; Sepl., 1528, 1534 
Androsterone, Sept., 1540 
Anemia, aplastic, acute, July, 921 
due to blood loss, July, 907 
hemolytic, July, 910, 913 
Lederer's, July, 913 
pernicious, July, 922 

combined sclerdsis of cord with, 
Sept., 1524, 1534 
in diabetes, protamine zinc in- 
sulin in. May, 729 
sickle cell, July, 916 
Anemias, emergencies arising in, July, 
907 

Aneurysm, aortic, pain in, March, 
477 

Angina pectoris, abdominal pain in, 
July, 1035 

operative risk in, Sept., 1510 
Ankle jerk, May, 560 
Annular papular syphilid, Sept., 1253 
Anorexia nervosa in women, March, 
512 

Anosmia, May, 557 
Antacids in chronic dyspepsia. Sept., 
1408 

Antuitrin G, Nov., 1824 
Antuitrin S, Nov., 1828 
Anuria, postoperative, July, 949 
Anxiety states, traumatic. May, 654 
Aortic stenosis, operative risk in. Sept., 
1510 

Aphasia, Alay, 563 
Apiol paralysis, July, 1124 
A.P.L., Nov., 1828 
Aplastic anemia, acute, July, 921 
Apoplexy of spinal cord, July, 1127 
Appendicitis, acute, differentiated 
from pneumonia, Jan., 52 
associated with gallbladder disease, 
Nov., 1684 

differential diagnosis, abdominal 
pain in, July, 1037 


Appendix, disease of, dyspepsia due 
to, March, 428 

Arrhythmias, cardiac, operative risk 
in. Sept., 1510 

Arsphenamine jaundice, Nov., 1766 
Arterial embolism, March, 466 
occlusion, periplieral, sudden, July, 
943 

Arteriosclerosis, cerebral vascular ac- 
cidents in, diagnosis, March, 479 
diabetic, July, 1190 
Arteriosclerotic gangrene, March, 466 
Arthralgia, syphilitic, SepL, 1275 
Arthritis, gonococcal, May, 839 
of spine, dj'spepsia in, March, 415 
precordial pain in, March, 477 
postdysenteric, May, 849 
postenterica. May, 849 
pyogenic, acute. May, 849 
rheumatoid, in syphilis, Sept., 1285 
syphilitic. Sept., 1275, 1284 
Artificial feeding of newborn. May, 
824 

respiration, Schaefer method, July, 
1026 

Ascites, diagnosis of conditions asso- 
ciated with, July, 1165 
Asthenia, neurocirculatory, cardiac 
functional tests in, May, 780 
precordial pain in, March, 474 
Asthma, bronchial, causes and treat- 
ment, March, 351 
cardiac, Nov., 1735 
A.T. 10, Nov., 1823 
Ataxia, tests for. May, 564 
Atelectasis, obstruction, diagnosis, ■ 
May, 705 
Athlete’s foot, Sepl., 1392 
Atlo-axoid dislocation, spontaneous, 
July, 1120 
Atopic dermatitis, March, 333; May, 
795 

differential diagnosis, March, 378, 
396 

Atrophies, subcutaneous fat, due to 
regular and protamine insulin. May, 
721 

Atropine in chronic dyspepsia. Sept., 
1415 

Auditory nerve, examination. May, 
558 

Aural vertigo. May, 695 
Avitaminosis, multiple neuritis due to, 
Nov., 1803 

paralysis of, March, 504 


Babinski reflex, May, 560 
Baby talk. May, 608 
Bacillary dysentery, practical 
lems, July, 1081 


prob- 
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Bsjaius roli infections of bladder 
daguKis and treatment. .Xov , 1697 
Vcf 7 a“ ^'“^'"‘estinal disease, 

Bacteremia, gonococcus, .1/av, S44 
B^neotherapy in sh'n diseases, Sepi., 

Bane test, .ITcv, 561 

Bamphn,c adenoma of pituitan-. Ja„., 
BasophUism, pituitarj-, Ja„., 155 , 

“atis in infantile eczema Mnv so? 

mshn diseases, 

*donnainchronicdj-spepsia,*p/.. 

63/ Paranoid psychosis, May^ 

gS'Ki;™™'’’' “> 

colic, iVw'lgPgj 

n,'''j-^V«'..1673 ®e^3"P'ocyto. 

«cd, July 960 1697 

^5haritis'a°|| 1^1 

dvsc’ras!a?'l''^“""''’.2S7 
1 i’"’ -It'ly, 907 ' '^^gcncics arising 

iflboratorv fin i* 

, 

anemia due tn ’ ’ 

Pects, July gg^ emergency as- 

i. 

g ansfusion. Sfp t 
R acid bath i n ! 
nudfon filtrate 803 

B^ ^a«., -'n Z 


id47 

Bronchogenic staphylococcic pncii- 
nionia, primary, Sefil., 1473 

!" Pn™- 

tumor of, tuberculosis and diffor 
entiation, ^Ifor, 704 ’ 

Brucclia abortus vaccine, J»„ 253 
dermatitis, JIfarr/,, 401 ' 

Brucellin, Ja„., 253 

Enrr. 

* disease, March, 465 
Bullowa’s nasal catheter fnr ■ • 
oxygen, Jai;., 94 Kifing 

9?“ '>W own J„„ 

Burns electrical, July }nij .m- 

B‘'lchers-pemphigus^S>}i^V346 

WcA,' 5]2^'^“'‘®'’1'’ women, 

'"'after"Xfc‘; ’^92 

1693 ’°'‘-'^''"‘t'«oiny, AVc., 

„ gallbladder 

Canker ''ll! 

309,310 ■’ factors, .l/arri;- 

lu pneu: 

.nnL'JT.^l-'mdisr.. 1319 


°°"’el distress’ r ^ 

D lanctionaf 140 

R^^Fla'al Pleiutn" 

"®'"- vascular le^sion^s^'jia^®''®*- 508 

"■ssiiSm"'' 

llceast a. 

^‘■onchiaf newborn. May g,, 
^'■anchftiX an ^“>’-'705°"® ^"'1’ dif- 

amebic, 'jan!^^' 319 


Carbonic 'ad, ftvr .Sepi j 3 j, 
Carcinoma\'LSu!j V -{Z ’ ''ll 

107.3 problems, J„[y 

^f{06ri0>""-'‘^«-® ^tudy. July, 
123 

^arch’ 426 dyspepsi.-i of, 

So due to. May, 

d'^nosis and treatment. May 
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Allergy ocular manifestations, A'farck, j Appendix, disease of, dyspepsia due 
287 


to, March, 428 


and nasal tests, March, Arrhythmias, cardiac, operative risk 


278 

passive transfer test, March, 278 
physical examination, March, 275 
predisposing factors, March, 269 
skin tests, March, 276 
special examinations, March, 279 
symposium on, March, 265 
Amebiasis, pulmonary disease sec- 
ondary to, Jaw., 27 
roentgen findings, March, 444 


in. Sept., 1510 
Arsphenamine jaundice, tYoa., 1766 
Arterial embolism, March, 466 
occlusion, peripheral, sudden, July, 
943 

Arteriosclerosis, cerebral vascular ac- 
cidents in, diagnosis, March, 479 
diabetic, July, 1190 
Arteriosclerotic gangrene, March, 466 
Arthralgia, syphilitic. Sept., 1275 


Amebic dysentery, treatment, July, Arthritis, gonococcal, May, 839 


1082 

Amidopyrine in etiology of agranulo- 
cytosis, Nov., 1671, 1676 
Amyotrophic lateral sclerosis, July, 
1126; Sept., 1528, 1534 
Androsterone, Sept., 1540 
Anemia, aplastic, acute, July, 921 
due to blood loss, July, 907 
hemolytic, July, 910, 913 
Lederer’s, July, 913 
pernicious, Jttly, 922 


of spine, dyspepsia in, March, 415 
precordial pain in, March, 477 
postdysenteric, May, 849 
postenterica. May, 849 
pyogenic, acute, May, 849 
rheumatoid, in syphilis. Sept., 1285 
syphilitic. Sept., 1275, 1284 
Artificial feeding of newborn. May, 
824 

respiration, Schaefer method, July, 
1026 

combined sclerdsis of cord with, ( Ascites, diagnosis of conditions asso- 


Sept., 1524, 1534 


ciated with, July, 1165 


in diabetes, protamine zinc in- Asthenia, neurocirculatory, cardiac 


sulin in, May, 729 
sickle cell, July, 916 


functional tests in. May, 780 
precordial pain in, March, 474 


Anemias, emergencies arising in, July, Asthma, bronchial, causes and treat- 


907 

Aneurysm, aortic, pain in, March, 
477 


ment, March, 351 
cardiac, Nov., 1735 
I A.T. 10, Nov., 1823 


Angina pectoris, abdominal pain' in. Ataxia, tests for, ilfoy, 564 


July, 1035 
operative risk in. Sept., 1510 
Ankle jerk. May, 560 
Annular papular syphilid. Sept., 1253 
Anorexia nervosa in women, March, 
512 

Anosmia, ilfay, 557 
Antacids in chronic dyspepsia. Sept., 
1408 

Antuitrin G, Nov., 1824 
Antuitrin S, Nov., 1828 
Anuria, postoperative, July, 949 
Anxiety states, traumatic, May, 654 
Aortic stenosis, operative risk in. Sept., 
1510 

Aphasia, Moy, 563 
Apiol paralysis, July, 1124 
A.P.L., Nov., 1828 
Aplastic anemia, acute, July, 921 
Apoplexj’ of spinal cord, July, 1127 
Appendicitis, acute, differentiated 


Atelectasis, obstruction, diagnosis, ■ 
May, 705 
Athlete’s foot. Sept., 1392 
Atlo-axoid dislocation, spontaneous, 
July, 1120 
Atopic dermatitis, March, 333; May, 
795 

differential diagnosis, March, 378, 
396 

Atrophies, subcutaneous fat, due to 
regular and protamine insulin. May, 
721 

Atropine in chronic dyspepsia. Sept., 
1415 

Auditory nen'e, examination. May, 
558 

Aural vertigo. May, 695 
Avitaminosis, multiple neuritis due to, 
Nov., 1803 

paralysis of, March, 504 


from pneumonia, Jan., 52 n r^n 

associated with gallbladder disease, Babinski reffex. May, 560 

Nov., 1684 Baby talk. May, 608 . , , 

differential diagnosis, abdominal Bacillary dysentery, practical proD 


pain in, July, 1037 


lems, July, 1081 
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Bacillus coli infections of ^bladder^ 
diagnosis and treatment, Aon., 1697 
Back pain in gastro-intestinal disease, 
May, 749 

Bacteremia, gonococcus, May, 844 
Balneotherapv in skin diseases, Sept., 
1321 

Barre test, May, 561 
Basal metabolism, abnormal, in ado- 
lescents, May, 812 

Basophilic adenoma of pituitary, Jan., 
166 

Basophilism, pituitary, Jan., 165, 
166 

in n’omen, March, 513 
Baths in infantile eczema. May, 803 
in sldn diseases. Sept., 1321 
Bell's palsy, March, 506 
Belladonna in chronic dyspepsia. Sept., 
1415 _ 

Benzedrine in narcolepsy, as possible 
cause of paranoid psychosis, May, 
637 

B^iberi, polyneuritis in. May, 631 
Biceps jerk, May, 560 
Biliary colic, Nov., 1692 
disease, dyspepsia in, March, 427 
Bismuth in etioiog:>’ of agranulocyto- 
sis, Nm\, 1673 

Bladder, Bacillus coli infections, diag- 
nosis and treatment, Nof., 1697 
cord, July, 960 
Infections of, Jan., 191 
Blepharitis, allergic, March, 287 
Blood dyscrasias, emergencies arising 
in, July, 907 

laboratory findings in adolescent 
endocrine disturbances, Mav, 813, 
814 

loss, anemia due to, emergency as- 
pects, July, 907 

pressure, abnormal, in adolescents. 
May, S13 

transfusion. See Transfusion. 

Boric acid bath in eczema, May, 803 
Bouillon filtrate, gonococcus, in gon- 
orrhea, Jan., 181 
Bowel distress, Jan., 140 
functional, Jan., 139 
Brachial plexus paralysis, March, 508 
Brain, vascular lesions, diagnosis and 
treatment. May, 577 
in arteriosclerosis, March, 
479 

Breast feeding of newborn, Moy, 821 
Bronchial asthma, causes and treat- 
ment, March, 351 

Bronchiectasis, tuberculosis and, dif- 
ferentiation, May, 705 
Bronchitis, allergic' March, 319 
amebic, Jan., 27 


Bronchogenic staphylococcic pneu- 
monia, primary. Sept., 1473 
Bronchophony, whispered, in pneu- 
monia, Jan., -16 . . j r 

Bronchopneumonia differentiated from 
lobar type, Jan., 51 
Bronchus, carcinoma of, primary, 
Jan., 123 _ 

tumor of, tuberculosis and, differ- 
entiation, May, 704 
Brown- Sequard syndrome, July, 1113; 
Sept., 1521 

Brucella abortus vaccine, Jan., 253 
dermatitis, March, 401 
Brucellin, Jan., 253 
Brucellosis. See Undulant fner. 
Buerger’s disease, March, 465 
Bullowa’s nasal catheter for giving 
oxygen, Jan., 94 

Burgess open type oxvgen tent, Jan., 
93 

Burns, electrical, July, 1024, 1027 
Burow’s solution. Sept., 1391 
Butchers’ pemphigus. Sept., 1346 


CACHEXi.t, pituitary, in women, 
March, 512 
Calculi, common duct, Nov., 1692 

after cholecystectomy, Nov., 
1693 

renal, associated with gallbladder 
disease, Nov., 1687 
Cane cutter’s cramps, July, 1011 
Canker sores, allergic factors, March, 
309, 310 

Carbon dioxide inhalations in pneu- 
monia, Jan., 87 

solid, in skin diseases. Sept., 1319 
Carbonic acid e.\cess and deficit. Jan . 
226 

Carbuncles in diabetes, Julv, 1194 
Carcinoma associated with gallbladder 
disease, Nov., 1686 
of colon, practical problems, July, 
1073 

roentgen examination, March, 
437 

of jejunum, roentgen study. Julv 

1064,1065 -• -"'O. 

of lung, primary, Jan., 123 

physical examination and 

symptoms, Jan., 134 
of stomach, chronic dyspepsia of, 
March, 426 

hematemesis in, Moy, 737 
Lardiac asthma, Nov., 1735 

coma due to. May, 

'^’S 53 °^'* treatment. May, 
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Cardiac dyspnea, paroxysmal, diag- 
nosis and treatment, Nov., 1735 
emergencies, July, 895 
functional tests. May, 773 
insurt'ciencv, early, recognition of, 
July, 1129 

status in surgical patient, evaluation 
of, Sept., 1505 

Cardiovascular disease, dyspepsia in, 
March, 413, 429 

Caries, spinal, tuberculous, diagnosis. 
Sept., 1529, 1534 

Carminatives in chronic dvspepsia. 
Sept., 1414 

Castration, effects of, Sept., 1539 
Cataphorcsis in skin diseases. Sept., 
1315 

Cataract, allergic factor, March, 292 
juvenile, in atopic dermatitis, 
March, 341 

Catarrh, head, with deafness, treat- 
ment, Nov., 1631 
spring, March, 289 
Cathartic colitis, Jati., 139 
Cerebral embolism, Mav, 582; July, 
938 

hemorrhage. May, 583 
thrombosis. May, 583; July, 938 
vascular accidents, diagnosis and 
treatment. May, 577 
in arteriosclerosis, diagnosis and 
treatment, March, 479 
lesions, coma in, Mny, 619 
Cervical adenitis as indication for ton- 
sillectomy, Nov., 1605 
cord syndrome, lower, spastic para- 
plegias with. Sept., 1528, 1534 
Cervicitis, May, 761 
Chaddock maneuver. May, 560 
Chalazia, recurring, March, 288 
Chancre, Sept., 1243 
differential diagnosis, Sept., 1245 
extragenital. Sept., 1245 
monorecidive. Sept., 1259 
redux. Sept., 1246, 1268 
tuberculous. Sept., 1334 
Chancroid, May, 764 
Charcot joints. Sept., 1280 
Chemical poisoning, polyneuritis due 
to. May, 634 

Chemicals, anemia due to, Jxily, 911 
Chickenpox, Sept., 1362 

cutaneous complications and se- 
quelae, Sept., 1365 
differential diagnosis, Sepl.^ 1366 
local treatment. Sept., 1367 
Childbirth. See Labor. 

Cholangitis associated with gallblad- 
der disease, Nov., 1684, 1693 
Cholecystectomy, associated condi 
tions not relieved by, Nov., 1684 ! 


Cholecystectomy, problems of patient 
after, Nov., 1683 
reasons^ for failure, Nov., 1683 
Chorioretinitis, allergic, March, 293 
Chvostek's sign, July, 1006 
Cinchophen in etiology of agranulocy- 
tosis, N'ov., 1674 
jaundice due to, Nov., 1767 
Cirrhose cardiaque, July, 1172 
Colds, acute, in adults, prophylaxis 
and treatment, Nov., 1661 
common, differentiated from hay 
fever, j}rarch, 362 
sensitivity to, July, 1018 
Colic, biliary, Nov., 1692 
renal, July, 964 

Colitis associated with gallbladder 
disease, Nov., 1686 
cathartic, Jan., 139 
functional, chronic, Jan., 140 
gravis, July, 1089 
mucous, Jan., 139; July, 1051 
back pain in. May, 758 
spastic, Jan., 139 

ulcerative, allergic factor, March, 
304 

hepatic insufficiency associated 
with, July, 1089 

roentgen examination, March, 443 
treatment, July, 1083 
Collapse following paracentesis, July, 
976 

Colon, carcinoma of, March, 437_ 
practical problems, July, 1073 
diseases of, practical problems, July, 
1073 

diverticulosis of, March, 435 
functional disturbance of, Jan., 140 
irritable, Jan., 140; Afarch, 434 
dyspepsia due to, March, 430 
polyps of, March, 444 
roentgen e.xamination, March, 433 
in anomalies, March, 433 
in functional lesions, March, 
4.34 

in organic lesions, ATarch, 435 
technic, March, 446 
sarcoma of, Afarch, 439 
tuberculosis of, ATarch, 440 
Colostomy, care after, July, 1078 
Coma, 37a3’, 617 
causes, 3/ay, 617 

diabetic, diagnosis and treatment, 
July, 979, 982 

insulin reaction and, differentia- 
tion, July, 992 
diagnosis, 3/ay, 618 

helpful points in history, 3/ay, 
621 

phj'sical changes helpful in, 3/ay, 
622 
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Coma, examination of patient in. May, 

565 

proper handling of. May, 624 
Combined sclerosis of cord with per- 
nicious anemia. Sept., 1524, 1534 
Common duct stone, Nov., 1692 

after cholecystectomy, Nov., 
1693 

Complement fixation test in gonor- 
rhea, Jan., 188; May, 847 
Compression of spinal cord, July, 1113 
Condylomata lata, Sept., 1255 
Conjunctivitis, allergic, March, 288 
vernal, March, 288 

Constipation, indigestion due to, Jtily, 

- 

practical problems, Jidy, 1085 
Constitutionally inadequate person, 
indigestion in, July, 1054 
Contact dermatitis, March, 371. Sec 
also Dermatitis, contact. 
with physical agents, emergencies 
arising from, July, 1009 
Conversion hysteria, A fay, 591 
Convulsions, epileptic, coma after, 
May, 619 

Convulsive syncope, July, 901 
Coordination, tests, May, 564 
Corbus-Ferry bouillon filtrate in gon- 
orrhea, Jan., 181 
Cord bladder, July, 960 
.Cornea, allergic manifestations in, 
March, 289 

Cornstarch bath in eczema, Mar, 
803 

Coronary heart disease, cardiac re- 
serve in. May, 782 
occlusion, abdominal pain in, July, 
885, 886, 1036 
thrombosis, March, 476 

emergency aspects, July, 895 
operative risk in, Sept.' 1510 
Coiymbiform syphilid. Sept., 1252 
Cough, gold tribromide in, Sept., 
1498 

Cramps, heat, July, 1011 
Cranial nerves, examination. May, 
565 

Cretinism, Nov., ISIS 
Cri^, hemolytic, July, 911, 920 
visceral, July, 1036 
Cryptal debris in tonsil, Nov., 1609 
Cryptorchidism, May, 810 
hormone therapy, Nov,, 1829 
Cultures from tonsils, Nov., 1611 
Cushing's syndrome, Jan., 166 
Cutaneous. See Skin. 

Cutting current in skin diseases. Sebl 
1318 ’ 

Cystitis, Jan., 191 
interstitial, Jan., 194 


Dandruff, treatment. Sept., 1385, 
1387 

Deafness, catarrhal, Nov., 1630 
chronic progressive, Nov., 1629 
conductiv'e, as indication for tonsil- 
lectomy, Nov., 1607 
congenital, Nov., 1627 
meningitic, Nov., 1627 ^ 

prevention and treatment, Nov., 
1627 

senile, Nov., 1630 
I syphilitic, Nov., 1628 
testing for. May, 558 
toxic, Nov., 1649 

Decomposition of movement. May, 
564 

Deficiency neuritis, tVor., 1789, 1793 
states, polyneuritis in. May, 633 
Degeneration, subacute combined, of 
spinal cord, July, 1125 
Dehydration in infants. May, 833, 834 
Delirium tremens differentiated from 
pneumonia, Jan., 52 
Deliverj’, management in home, Jan., 
197 

normal and operative, equipment 
needed, Jan., 211 

Dementia praecox, modem treatment, 
Ncn<., 1747 

Depilatorv creams, neuritis due to, 
Nov., 1790 

Dercum’s disease, Jart., 171 
Dermatitis, atopic, March, 333; May, 
795 

diagnosis, March, 344 
differential diagnosis, March, 378, 
396 

management, March, 345 
Brucella, March, 401 
contact, March, 371 
allergy in, March, 373 
clinical investigation, March, 375 
differential diagnosis, March, 378, 
395 

examination and history, March. 
376 

local skin hypersensitivity in, 
March, 371 

morphology and subjective symp- 
toms, March, 372 
of conjunctiva, March, 2SS 
of eyelids, March, 287 
patch test in, March, 392 
treatment, March, 401 
fungus, differential diagnosis, 
March, 378, 398 
medicamentosa. Sept., 1323 
seborrheic, March, 395 ' 
treatment. Sept., 1387 
Sunday, March, 377 
venenata, March, 373; Sept., 1323 
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treatment, 


Dermatitis venenata 
Sept., 1389 
Dermatology, physical therapy in, ex- 
clusive of .r-rays and radium, Sepl., 
1311 

Dermatophytids, Sept., 1394 
eczematous, differential diagnosis, 
March, 378, 398 

Dermatophytosis, March, 398; Sept., 
1392 

Dermatoses, allergic, differential char- 
acteristics, March, 378, 395 
Diabetes mellitus complicating car- 
cinoma of colon, July, 1076 
car, nose and throat complica- 
tions, Nov., 1659 
in elderly patient, complications, 
Jtily, 1187 
protamine zinc insulin in. May, 
711. See also under 
Diabetic acidosis, July, 979 
arteriosclerosis, July, 1190 
coma. May, 619; July, 979, 982 
insulin reaction and, differentia- 
tion, July, 992 
gangrene, July, 1191 
neuritis, May, 632; July, 1191 
retinitis, July, 1191 
Diagnosis, procedures of. May, 555 
Diarrhea, acidosis of, Jan., 229 
in diseases of colon, July, 1079, 1080 
in gastro-intestinal allerg)', March, 
305 

Diathermy in sciatica, Nov., 1784 
medical, in pneumonia, Jaii., 61 
in skin diseases, Sept., 1318 
surgical, in skin diseases. Sept., 1316 
Dick test, Sept., 1380 
Diet in chronic dyspepsia. Sept., 1408 
in infantile eczema. May, 799 
in irritable colon, Jau., 145 
in obesity in children, Jau., 173 
in toxic” and infectious jaundice, 
Nov., 1776 

Digestion, functional disturbances, 
July, 1045 

Digitalis in congestive heart failure, 
July, 1139 

Dilatation of stomach, postoperative, 
Jan., 224 

Diphtheria, ear, nose and throat mani- 
festations, Nov., 1659 
vaginal lesions. May, 764 
Discoid papular s)’philoderm. Sept., 
1252 

Dislocation, atlo-axoid, spontaneous, 

July, 1.120 
Diuresis in nephritis, 

Diuretics in congestive heart failure, 
July, 1142 . ^ , ,,,- 

Diver’S paralysis, July, llz/ 


roentgen 


Diverticula of duodenum, 

Study, July, 1063 

Diverticulosis of colon, roentgen e.\'- 
■ amination, March, 435 
Diverticulum, Meckel’s, Jan., 159 
roentgen study, July, 1064 
Dourmashkin’s syndrome, Nov., 1771 
Drug eruptions. Sept., 1323 
congenital. Sept., 1329 
differential diagnosis, March, 378 
fi.\ed. Sept., 1325 

Drugs as cause of agranulocytosis, 
i\m, 1671, 1673 

Ductlep glands, diseases of, emer- 
gencies associated with, July, 979 
Duodenal ileus, postoperative, Jan., 
224 

ulcer, back pain in, May, 751, 752, 
754, 757 

chronic dyspepsia of, March, 
419 

hemorrhage in. May, 741, 746 
Duodenum as cause of symptoms after 
gallbladder surgery, Nov., 1694' 
diverticula of, roentgen study, July, 
1063 

Dwarfing, May, 807 
Dwarfism in women, March, 514 
Dyscrasias, blood, emergencies arising 
in, July, 907 
Dysenter}’, amebic, treatment, July, 
1082 

bacillary, arthritis following, May, 
849 

practical problems, July, 1081 
Dyshidrosis, March, 398 
Dysmenorrhea with hypo-ovarianism, 
March, 523 
D)’spcpsia, chronic, March, 417 

in carcinoma of stomach, March, 
426 

in duodenal ulcer, March, 419 
in gastric ulcer, March, 425 
roentgen e.xamination, March, 418 
treatment. Sept., 1407 
functional, July, 1045 
of extragastro-intestinal origin, 
diagnosis, March, 407 
Dyspnea, cardiac, paro.xysmal, diag- 
nosis and treatment, Nm., 1735 
I carb’ heart disease, July, 1130, 
1134' 

Dystrophia adipnsogcnitalis, Jan., 167 


Ear, complications in, as indication 
for tonsillectomy, Nov., 1607 
inflammation in, systemic diseases 
causing, with treatment, Nov., 
1645 

Eclamptic coma. May, 620 
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Fa vism, /«/)', 912 
Feeding in newborn, Maj, ol^ 

Female sex hormone, Nov., 1820 
Fever therapy, complications of, Jvly, 
1016 . „ 
in gonorrhea m women, oept., 
1429 „ .. 

combined with sulfanilamide 
therapy, Sept.,1^3j 
in taboparesis, methods, 
in undulant fever, Tan., 234 
Fibroma, myxoid, npal, Nm., lOiO 
Fireman’s cramps, July, 1011 
Flaccid paralysis, medical treatment 

March, 501 

Foci of infection, nonspecific prosta 
titis and, July, 11°1 
tonsils as, Nov., 160/ 

Follicular syphilid, Sepl., 1234 
Follutein, Nov., 1828 , 

Food allergy, abdominal pain in, July, 

gaLro-intestinal, Nov., 1835 
deficiency _ disease, paralysis , 

March, 504 j , 

poisoning, abdominal pain in, July, 

sensitivity, J 
Foot, athlete s, 1268, 

perforating ulcer of, ^ept-< 

Formic^rcid injections in sciatica, Nov. 

1 / 86 . T /-I 1 1 1 8 

Fractures of spine, T« L 
Frbhlich’s syndrome, 2o«.. 

811 , , 

Frostbite, July, -i^o 14I, 144 

pain in. 

1044 ^ - >yy2 

tests, '5''6‘^‘7.4f“^^ifferential diag- 
Fungus dermatitis, dm 

nosis, ■'^Tarc/j, 3 /8, 1365 

Furuncles in chickenpox. ^>ep 
in measles, 
in smallpox. Sept., 


Gallbladder surgery, problems of pa- 
tient after, Nov., 1683 
Gangrene, arteriosclerotic, March, 466 

diabetic, /«/y, 1191 

in chickenpox, ■3e/><.,_1363 
in measles, Sept.f 
in smallpox. Sept., 1360 
Gastric neurosis, Jan., 14U 
tetany, Jan., 224 
ulcer, hematemesis in, 

Gastritis, hemorrhage m. May, /4 , 

Gastro-imestinal allergi', March, 29 1 , 

diagM^is and treatment, Nov., 

diseaSba'^k pain 749 

s5;4Vfe'i53 

?r^t?'°?p; " I’" 

May, 73' ; ^pper gastro 


Gait, scissors. Sept., 1516 _ 

spastic paraplegic, '’gjitigi diag- 

Gallbladder d*s«®®V f,l;\"o40 

nosis, pain 

surgeris "i^J^°1684, 1693 

relieved bV- Nov., 1683 
failures in, rra . 

indications for, i^ov., 


cttnal hemorrndijc, ^ 

G,to:J°oph.h.tain. crUi. oi, My. 

epsy, Sept.j 

-bSEcSrpffp'sSn, 

in whooping, cough clinical o 

servations, Sept., , 

results compared ^ath other 
drugs and vaccine, Sepl., 
1496, 1497 . 

pharmaceutical preparation. Sept. 

3498 . ,7, 

Gonadal obesity, Tfl«- 

hormone therapl , 1339 

grarropi^'’f-i ■" 

children, Tam, 1'' 

Go'S^l aSritis, Kay, 839 
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Hepatitis associated with gallbladder 
disease, Nov., 16S6, 1693 
syphilitic, ascites in, July, 1172 
toxic, Nov., 1766 

Hepatization in pneumonia, Jan., 14 
Hermaphroditism, May, 809 
Herniation of nucleus pulposus, March 
532 , 

Herpes facialis in measles. Sept., 1371 i 
in scarlet fever. Sept., 1379 
High frequency currents in skin dis- 
eases, Sept., 1316 

Hoarseness, mechanism and medical 
and neurological aspects, Sept., 1463 
Hoffmann sign, May, 561 
Hormone, relation to vitamins, Nov., 
1815 

sex, female, Nov., 1826 
^ male. Sept., 1537 
urinary, in adolescents. May, 815 
Horner’s syndrome, July, 1113 
Humidity as factor in effects of heat, 
July, 1010 

Hunner’s ulcer, Jan., 194 
Hydrochloric acid, dilated, in achlor- 
hydria, Sept., 1416 

Hyperpyrexia in gonorrhea in women. 
Sept., 1429 

combined with sulfanilamide 
therapy. Sept., 1437 
Hypersensitiveness. See Allergy. 
Hypertensive heart disease, cardiac 
reserve in, May, 780 
vascular disease in pregnancy, July, 
1215 

Hyperthyroidism, Nov., 1816 
in diabetes, protamine zinc insulin 
in. May, 729, 733 

iodine in, indications for use, March, 

489 ■ ' 

Hypertrichosis, electrolysis in. Sept., 
1315 

Hypesthesia, tests for. May, 562 
Hypoglycemic reactions to protamine 
zinc insulin, and their prevention. 
May, 716 
states, July, 988 

Hypo-ovarianism, diagnosis and treat- 
ment, March, 509 
pituitary, March, 516 
primary, March, 520 
Hypothyroidism, Nov., 1818 
and obesity in children, Jan., 163,176 
in women, March, 510 
Hysteria as problem in general hos- 
pital, May, 591 
clinical aspects, May, 601 
conversion. May, 591 
emotional bondage to parent as 
cause. May, 593 
traumatic. May, 655 


Ileitis, hyperplastic, July, 1068, 1069 
nontuberculous, July, 1070, 1071 
tuberculous, July, 1069, 1070 
Il^s^ duodenal, postoperative, Jan., 

I Immune bodies in gonococcal infec- 
tions, May, 840 

Impetigo contagiosa, treatment. Sept., 
1388 

varicellosa. Sept., 1365 
variolosa. Sept., 1360 
Indigestion, allergic factors, March, 
297 

chronic, common causes and ap- 
proach to treatment, March, 
417 

treatment. Sept., 1407 
extragastro-intest/naJ origin, diag- 
nosis, March, 407 
functional, July, 1045 

nonallergic causes, March, 299 
nervous, Jan., 140; July, 1045 
I Indurations from use of insulin. May, 
724 

Infantile eczema, March, 338, 345 
treatment. May, 795 
paralysis. See Polio7nyelitis. 
Infantilism in women, March, 514 
speech. May, 608 

Infants, newborn, feeding of, May, 819 
nutritional disorders in, manage- 
ment, May, 829 

Infection, anemia due to, July, 911 
Infectious diseases, acute, polyneu- 
ritis in. May, 631 
jaundice, Nov.,_ 1761 
Influenza, heart involvement in, Jan., 

Ill 

treatment, Jan., 119 
inflammations in ear, nose and 
throat in, Nov., 1659 
Insane, relatives of, indigestion in, 
July, 1055 

Insanity, mild, indigestion in, July, 

1055 

Insulin in diabetic acidosis and coma, 

July, 984 

in schizophrenia, Nov., 1749 
protamine zinc, May, 711 

advantages in surgery. May, 

733 

evaluation with children as 
index. May, 725 
hypoglycemic reactions and 
their prevention. May, 716 
local skin responses. May, 721 
results in diabetes, May, 711 
use in surgery, pernicious ane- 
mia and hyperthyroidism. 

May, 729 

reaction, July, 989, 992 
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Intention tremor, 564 _ . 

Intestine, small, roentgenologic in- 
vestigation, Jn/y, 1059 
Intradermal test in aUerg>-, March, 
276, 277 

in hay fever, March^ 363 
Intussusception, Jan., 156 
Iodine in hyperthyroidism, indications 
for use, March, 4S9 ■ v- 

Ionization treatment of allergic rhin- 
itis, March, 285 
Iritis, allergic, March, 291 
Irritable colon, Jan., 140 

dyspepsia due to, March, 430 
roentgen examination, March, 434 


Jake leg paralysis, July, 1124 
Jamaica ginger paralysis, July, 1124 
Jaundice, acute catarrhal, iYtre., 1764 
arsphenamine, Nov., 1766 
causes of, lYor., 1761, 1/63 
cinchophen, Nov., 1767 
in congestive heart failure, Nov., 
1770 

in pneumonia, Nov., 1770 
in toxic goiter, Nov., 1769 
obstructive, hemorrhagic diathesis 
in, July, 973 
pruritus in, Nov., 1775 
spirochetal, Nov., 1769 
toxic and infectious, A*or., 1761 
differential diagnosis, No:'., 

1771 

treatment, A'ov., 1776 
Jejunum, carcinoma of, roentgen 
study, July, 1064, 1065 
sarcoma of, roentgen studv, July, 
1066, 1067 

Joints, Charcot, Sept., 1280 
gummatous involvement. Sept., 

1277 

periostitis of syphilis adjacent to. 
Sept., 1278 

syphilitic disease of, Sept., 1270 
Juvenile paresis, Jan., 240 
Juxta-articular nodes. Sept., 1267 


lar. 


Keratitis, allergic, March, 290 
Keratoconjunctivitis, phlvcten ul 
March, 290 
K^toconus, allergic factor, March 

Ketone bodies, July, 980 

disease, emergencies in, July, 

insufficiency complicating carcino- 
ma of colon, Juh, 1075 

"•ith gall- 
bladder disease, Nov., 1687 * 


Knee jerk, jlJay, 560 
Koplik’s spots. Sept., 136S 
Kraurosis of vagina and vulva. May, 
770, 771 . , . c 

Kromaver lamp m skin diseases, Sept., 
1313' 


Labor and its complications^ manage- 
ment in home, Jan., 197 
normal and operative, equipment 
needed, Jan., 211 
Laennec’s rales in pneumonia, Jan., 
46 

Landiy’s paralysis, July, 1123_ 
Language, disordered function in, 
May, 607 

Laryngeal diphtheria, lYof., 1660 
Lar\’ngitis, tuberculous, Nov., 1621, 
1652 

Laryngotracheobronchitis, acute, in 
children, A'cv., 1581 
Larynx, early attention to, in tuber- 
culous cases, Nov., 1621 
Lateral sclerosis, amvotrophic, Jiilv, 
1126; Sept., 1528, l'534 
Laurence-Biedl syndrome, Jan., 171 
Lead neuritis, cord in, July, 1124 
Lead IV of electrocardiogram, clinical 
significance, July, 1147 
Lederer’s anemia, July, 913 
Legal background in traumatic neu- 
roses, May, 647 

Legs, spastic paraplegias in. Sept., 
1513 

Lens, allergic manifestations in, March, 
292 

Lentmular papular syphilid. Sept., 

Leptoth^ vaginitis. May, 770 
Leukemia, acute, emergencies in 
July, 924 

LeukocjTic infiltration in pneumonia 
Jan., 14 

Leukoderma syphiliticum. Sept., 1249 
Leukoplakic vuMtis, Ifay, 771 
Leukorrhea, causes. May, 761 
Lichen nitidus. Sept., 1337 
planus, March, 396 
sCTofulosorum, Sept., 1336, 1338 
Lichenoid papular syphilid, Se^^-' 


1251 


Li^ystrophy due to insulin, May, 

Lipoid nephrosis, July, 956 
Lips edema of, allergic, March, 310 
Liter, amebic infection, pulmonarv 
disease secondarv to Jen 27 " 
death, Juh, 969 ’ 
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Liver, diseases of, common emergencies 
in, Jtily, 967 

hemorrhagic states in, July, 972 
insufficiency, acute, July, 967 
association of chronic ulcerative 
colitis with, July, 10S9 
Lobar pneumonia. See Pneumonia. 
Locomotor disorders, Sept., 1513 
Lotio alba. Sept., 1383 
Lues articularis praecox. Sept., 1284 
Luetic heart disease, cardiac reserve 
in. May, 780 

Lumbar puncture. May, 566 
in coma. May, 625 

Lung, abscess of, tuberculosis and, i 
differentiation. May, 70S 
carcinoma of, primary, Jan., 123 
physical examination, Jan., 134 
s)'mptoms, Jan., 134 
disease of, secondary to amebiasis, 
Jan., 27 

Lupus ervthematosus, March, 396; 
Sept.,' 1337 

vulgaris. Sept., 1336, 1340 I 

Lymphogranuloma inguinale, May, 765 


Macular syphilid, Sept., 1248 
Mai perforant du pied. Sept., 1268 _ 
Malarial therapy in neurosyphilis. 
Sept., 1291, 1305 
Male sex hormone. Sept., 1537 

use and results in humans. 
Sept., 1541 

Malignant growths of spine, diagnosis. 
Sept., 1531, 1534 

Malingering in traumatic neuroses. 
May, 656 

hlalta fever, Jan., 247 
Mandelic acid in Bacillus coli infec- 
tions of bladder, Nov., 1702 
in urinary tract infections, March, 
450; July, 1177 

Manometric test, Queckenstedt, Sept., 
1522 

Massage in skin diseases, Sept., 1321 
Massive collapse of lung, and pneu- 
monia, Jan., 54 

Master's step test of cardiac function. 
May, 774 

Maxillary sinus disease, diagnosis and 
differential diagnosis, Nov., 1592 
Measles, Sept., 1367 
complications, Sept., 1371 
differential diagnosis. Sept., 1372 
German, Sept., 1373 
hemorrhagic form, Sept., 1369 
Koplik’s spots in. Sept., 1368 
local treatment. Sept., 1373 
Meckel’s diverticulum, Jan., 159 
roentgen study, July, l064 


Medical emergencies, svmposium on, 
July, 879 

Mediterranean remittent fever, Jan., 
247 

Melena, massive, July, 889 
I Meniere's disease, allergic factor in, 
March, 282 

diagnosis and treatment. May, 
695 

Meningeal neurosyphilis. Sept., 1287 
1290 

Meningitic coma. May, 619 
deafness, Nov., 1627 
Meningitis complicating pneumonia, 
Ja)i., 52 

gonococcus, i\fay, 845 
various tvpes, sulfanilamide in. 
Sept., 14'19 
Meningococcus meningitis, sulfanila- 
mide in, Sept., 1422 
Meningo-cncephalitic lues. Sept., 1291 
Meningomyelitis, July, 1122 
Meningovascular neuros 5 ’philis, dif- 
fuse, Sept., 1288, 1290 
Menopausal symptoms, treatment, 
March, 524 

Menopause, hormone therapy, Nov., 
1827 

Menorrhagia, March, 518 
Mental diseases, symposium on. May, 
553 

status, testing. May, 563 
Mercurial diuretics in congestive 
heart failure, July, 1142 
Mesenteric vascular occlusion, July, 

942 

‘ Metabolism, basal, abnormal, in ado- 
lescents, May, 812 

Metal poisoning, dyspepsia due to, 
March, 415 

Metrazol in schizophrenia, Nov., 1756 
Meulengracht treatment of bleeding 
peptic ulcer, Sept., 1397 
Middle ear inflammation. See Otitis 
media. 

Migraine, July, 1057 
abdominal, Jan., 140 
allergy as factor, March, 325 
status. May, 689 
syndrome of. May, 689 
Milian’s ninth day ervthema. Sept., 

1326 

Miliary tuberculosis, generalized. Sept. 

1336 

Mill cramps, July, 1011 
Miner's cramps, Jtdy, 1011 
Mitral stenosis, operative risk in. 
Sept., 1509 

Moist papules. Sept., 1255 
Monilia vaginitis, May, 770 
Monorecidive chancre. Sept., 1259 
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Obesity, gonadal, Jan., 171, 178 
hereditary factor, Jan., 162 
hypothyroidism and, Jan., 163, 176 
in children, Jan., 161 
dietary management, Jan., 173 
endocrine therapy, Jan., 176 
pancreatogenic, Jan., 172 
pituitary, Jan., 165, 177 
thyropituitary, Jan., 170 
Obstetrical complications, manage- 
ment in home, Jan., 197 
Occipito-atlantoid torticollis, Ju/y, I 
1120 ' 
Occupational eczema, March, 373 
Ocular manifestations of allergy, 
March, 287 

Oculomotor nerve, examination, May, 
557 

Olfactory nerve, examination, May, 
556 

Ophthalmic tests in allergj', March, 
278 

Oppenheim reflex. May, 561 
Optic nerve, examination, May, 557 
neuritis, allergic factor, March, 293 
Orificial tuberculosis, Sept., 1338 
Oropharyngeal insufflation of oxygen, 
Jan., 90 

Osteitis of spine, hypertrophic, July, 
1118 

Osteo-arthritis in syphilis, Sept., 1285 
Otitis media in influenza, Nov., 1659 
in pneumonia, Nov., 1647 
in scarlet fever, Nov., 1654 
in typhoid fever, Nov., 1649 
recurrent, as indication for tonsil- 
lectomy, Nov., 1607 
syphilitic, Nov., 1652 
tuberculous, Nov., 1652 
Otolaryngologj', allergy as factor in, 
March, 281 

Otosclerosis, Nov., 1629 
Ovarj', deficiency states, March, 509 
Oxygen administration, Jan., 88 

by double nasal cannulae or 
catheter, Jan., 93 
by oropharyngeal insufflation, 
Jan., 90 

by tent, Jan., 89 

Burgess open type, Jan., 93 
in pneumonia, Jan., 75, 85 
consumption test of cardiac func- 
tion, May, 775 

want in pneumonia, Jan., 79-83 


Pachymeningitis, hypertrophic, July, 
1118 

Packing uterus and vagina in post- 
partum hemorrhage in home, Jan., 
203 


Pain, abdominal, acute, diagnostic 
significance, July, 884, 1031 
treatment, July, 889 
back, . in gastro-intestinal disease, 
3Jay, 749 

in early heart disease, July, 1132 
precordial, clinical significance, 
March, 473 

sciatic, treatment, March, 527 
Palmar syphilid. Sept., 1254 
' late, Sept., 1265, 1267 
Pancreatitis associated with gall- 
bladder disease, Nov., 1686, 1694 
differential diagnosis, pain in, July, 
1040 

Pancreatogenic obesity, Jan., 172 
Papilledema, allergic factor, March, 
292 

Papular sj'philid. Sept., 1250 
I Papules, moist, Sept., 1255 
Papulonecrotic tuberculosis. Sept., 
1336, 1338 

Papulosquamous syphilid. Sept., 1251 
Paracentesis, abdominal, collapse fol- 
lowing, July, 976 
Paralysis, apiol, July, 1124 
brachial plexus, March, 508 
diver’s, July, 1127 
due to peripheral nerve injury or 
section, March, 505 
facial, March, 506 
flaccid, medical treatment, March, 

501 

hysterical. May, 591 
infantile, March, 502 
jake leg, July, 1124 
Jamaica ginger, July, 1124 
Landry’s, July, 1123 
lead, July, 1124 

of food deficiency disease, March, 

504 

of multiple neuritis, March, 505 
spastic. Sept., 1514 
test for, in cerebral vascular lesions. 
May, 578 
tick, July, 1123 

triorthocresy] phosphate, Jttly, 1124 
Paranasal sinuses. See Sinuses. 

Paranoid psychosis in narcolepsy. 
May, 637 

Paraplegias, plastic. Sept., 1513, 1514 
differential diagnosis. Sept., 1513, 

1519 

spastic. Sept., 1513, 1514 
diagnostic table. Sept., 1533-1535 
Parathyroid deficiency, Nov., 1823 
tetany, diagnosis and treatment, 

July, 1003 

Parenchymatous ncurosyphilis, July, 

1121; Sept., 1288 
Paresis, Sept., 1288, 1291 
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Pneumococcus meningitis, sulfanilam- 
ide in, SepL, 1422 
Pneumonia, abdominal pain in, Jttlv. 
885, 1035 

animal experimentation, Jan., 3 
carbon dioxide inhalations in, Jan., 
87 ' 

circulatory failure in, Jan., 77, 78 
coma in. May, 620 
cultures in, Jan., 22 
diagnosis, Jan., 45 
anatomic, Jan., 45 
differential, Jan,, 50 
in childhood, Jan., 55 
early, Jan., 19, 21 
from standpoint of prognosis, 
Jan., 48 

diathermy in, medical, Jan., 61 
empyema in, treatment, Jan., 69 
in childhood, differential diagnosis, 
Jan., 55 

infecting agent, Jan., 6 
inflammations of ear, nose and throat 
in, with treatment, Nov., 1646 
jaundice in, Nov., 1770 
Laennec’s rales in, Jan., 46 
mechanism of development of lesion, 
Jan., 11 

mode of death in, Jan., 75 
of extension, Jan., 16 
otitis media in, Nov., 1647 
oxygen therapy, Jan., 75, 85 
methods, /an., 88 
oxygen want in, Jan., 79-83 
pathogenesis, Jan., 3 
physical findings, Jan., 19, 21, 46 
confusing, Jan., 53 
predisposing' factors in host, Jan., 9 
pulse-respiration ratio in, Jan., 47 
respiration in, Jan., 79 
roentgen-ray examination, Jan., 22 
route of infection, Jan., 7 
serum therapy, Jan., 23 
sinusitis in, Nov., 1647 
sputum study in, Jan., 22, 48 
stage of edema, Jan., 11 
of hepatization, Jan., 14 
of leukocytic infiltration, Jan., 14 
of resolution, Jan., 15 
staphylococcic, bronchogenic, pri- 
mary, Sept., 1473 
adult form, in boy of 12, 
Sept., 1476 
in infant. Sept., 1481 
symptoms, Jan., 19, 21, 46 

exaggerated, differential signifi- 
cance, Jan., 52 
toxemia in, Jan., 49 
tuberculous, acute, differentiated 
from lobar type, Jan., 51 ; May, 

703 


Pneumonia, typing, Jan., 22, 48 
unresolved, bronchoscopic aspects, 
Jan., 97 

“walking,” Jan., 46 
whispered bronchophony in, Jan., 
46 

Poisoning, coma in, May, 619 
food or chemical, abdominal pain in, 
Jnly, 1036 

polyneuritis due to, May, 634 
Poliomyelitis, March, 502 
prevention, zinc sulfate intranasal 
spray In, .Jan., 107 
Pollens in hay fever, March, 359 

hyposensitization to, March, 
364 

Polyarthritis, acute syphilitic. Sept., 
1284 

enterica. May, 850 
luica, Sept., 1284 

Polycythemia vera, emergencies in, 
July, 923 

Polymorphism in drug eruptions, 
Sept., 1324 

Polyneuritis, acute infectious, May, 
629; Nov., 1790 

alcoholic. May, 627; Nov., 1793, 
1795, 1801 

diabetic. May, 632; Jnly, 1191 
diagnosis and treatment. May, 627 
in chemical poisonings. May, 634 
in conditioned deficiency states. 
May, 633 

in pregnanej', acute infectious dis- 
eases and beriberi, il/a:y, 631 
paralysis of, March, 505 
Polyps, nasal, allergy and, March, 

284 

mucous, allergic factor, Nov., 1633 
diagnosis and treatment, Nov., 
1633 • 

of colon, roentgen examination, 
March, 444 

Pompholyx, March, 398 
Portal occlusion, July, 976 
Postconcussional states. May, 652 
Postoperative anuria. July, 949 
dilatation of stomach, Jan., 224 
psychosis without delirium. May, 

569 

Postpartum hemorrhage, July, 1197 
management in home, Jan., 201 
treatment, July, 1200 
thrombophlebitis, prevention and 
treatment, July, 1205 
vascular collapse, July, 1219 
Precordial pain, clinical significance, 
March, 473 

Prceclampsia, July, 1220 
Pregnancy, extra-uterine, diagnostic 
errors, Jan., 213 
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Scarlet fever, Sep/., 1375 

complications, Sep/., 1378 
Dick test, Sep/., 1380 
differential diagnosis, Sep/., 1379 
hemorrhagic, Sep/., 1378 
inflammations of ear, nose and 
throat in, JVov., 1653 
Schultz-Charlton test, Sep/., 1379 
strawberry tongue in, Sep/., 1376 
Schaefer method of artificial respira- 
tion, Jrdy, 1026 

Schizophrenia, insulin therapy, Moz’ 
1752 

metrazol therapy, jVov., 1756 
preventive measures, JVov., 1747 
psychotherapy in, JVov., 1749 
Schultz-Charlton test, Sep/., 1379 
Sciatica, treatment, March, 527 ; N^ov., 
1781, 1783 

neurosurgical, Nov., 1785 
orthopedic, Nov., 1787 
palliative, Nov., 1784 
Scissors gait in spastic paraplegias. 
Sept., 1516 

Sclerosis, amyotrophic, lateral, July, 
1126; Sept., 1528, 1534 
combined, of cord with pernicious 
anemia. Sept., 1524, 1534 
multiple, diagnosis, Sept., 1519, 1533 
Scratch test in allergy', March, 276, 277 
in hay fever, March, 363 
Scrofuloderma, Sept., 1336, 1339 
Seborrhea of scalp, treatment. Sept., 
1385, 1387 

Seborrheic dermatitis, March, 395 
treatment. Sept., 1387 
Semon-Rosenbach law in vocal cord 
paralysis. Sept., 1469 
Senile vaginitis. May, 770 
Sensitization eczema. May, 795, 798, 
802 

Sensory disturbances, tests and sig- 
nificance, May, 562 
Serum therapy in pneumonia, Jan., 
22 

Sex development, abnormalities of. 
May, 809 

hormones, female, Von., 1826 
in obesity in children, Jan., 177 
male. Sept., 1537 

use and results in humans. 
Sept., 1541 

Shock, electric, injuries to central 
nervous sj'stem, ilfay, 663 
treatment. May, 686 
Sickle-cell anemia, July, 916 
Silicosis, Sept., 1443 
Silicotuberculosis, Sept., 1443, 1453 
Simmonds’ disease, March, 512 

with marked cortical atrophy, 
Nov., 1832 


Sinuses, paranasal, anatomy and 
physiologj', July, 1099, 1100 
diseases of, July, 1099: Nov., 
1565 

diagnosis and differential diag- 
nosis, Von., 1591 
drug therap}', Nov., 1576 
general measures, Von., 1568 
home measures, Nov., 1575 
local measures, July, 1107; 
Von., 1569 

operative indications and con- 
traindications, Nov., 1577 
oral and parenteral medica- 
tion, Nov., 1573 
rnucous polj^ps in. Von., 1635 
Sinusitis, allergic, March, 282 
chronic, medical aspects, July, 1099 
roentgen diagnosis, July, 1106 
in influenza, Nov., 1659 
in pneumonia. Von., 1647 
in scarlet fever. Von., 1654 
in typhoid fever. Von., 1649 
Sinusoidal current in treatment of 
sciatica, Nov., 1785 
Skillern's treatment of sinus disease. 
Von., 1570 

Skin allergy, March, 334 

local skin hypersensitivity of, 
March, 371 

diseases, medical treatment. Sept., 
1381 

physical therapy in, exclusive of 
•v-rays and radium. Sept., 1311 
drug eruptions. Sept., 1323 
manifestations in acute e.xanthema- 
tous diseases. Sept., 1355 
in early syphilis. Sept., 1243 
late syphilis. Sept., 1261 
treatment. Sept., 1270 
in secondary syphilis. Sept., 1247 
reactions to protamine zinc insulin. 
May, 721 

reflexes in plastic paraplegias, Sept., 
1517 

sailors' or farmers’, following ultra- 
violet rays. Sept., 1314 
tests in allergy, March, 276 
in hay fever, March, 363 
in infantile eczema, May, 796 
tuberculosis of. Sept., 1333 
Smallpo.x, Sept., 1355 
confluent. Sept., 1359 
cutaneous manifestations. Sept., 
1359 

differential diagnosis. Sept., 1360 
hemorrhagic (black). Sept., 1359 
local treatment. Sept., 1361 
stages of. Sept., 1356, 1357 
varieties. Sept., 1359 ^ 

Smell, sense of, e.xamination, Alay, o5o 
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Syphilid, papular, lichenoid, 

1251 

papulosquanious, Scpl,, 1251 
plantar. Sept., 1254 
late. Sept., 1267 

pustular, 5cW.,12Sd 
recurrences of. Sept., 
rupioid, 1257 . 

Syphilis d ’cm\Mc, Scpt., 1245 
early seroloRV, Sept., 1259 

skin manifestations, iep/., 
recurrences. Sept., 12S8 
treatment. Sept., 1295 
eruptions of. Sec Syphilid. 
inllammations m ear, nose and 
throat in, with treatment, Nov., 

lat'etskin manifestations, .SY'/- 12f'l 
treatment. Sept., 1270 
latent, treatment, .Sc/'/.. ]'Yi001 
meniiiRo-encephahtic, Sept., 1291 
of central nervous system, ^cp ., 
1287, 1.504 

coma due to. May, 620 
of spinal cord, July, H 

diagnosis, .Sc/'/., l'S25. 
pregnancy and, Scpt'i 1- 

prenatal. Sept., 

secondary manifestations, 

latc.Vc/'/.. 12S« 

treatment, */'/•. * ,,‘(,7 
reactions, V, 7r,.t 

^>S:;S‘dSr^aS^c 'reserve 

opStVeHsk i... 

hepatitis, ascites "'. Mu 
joint disc.asc, "1 1 17 
Syringomyelia, 1 5.54 

treatment, Nov., lO'l.l 


July, 1121; 
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Testicles, undescended, M«y. ^10 
Testosterone, Sept., 1540; ^ 

use and results m humans. Sept., la'll 
Tetany, Kaslrjc. /«"- 22‘| 
parathyroid, July, lO®" 
production of, 229 

treatment, Nov., 1823 ..,r,iinc 

Theophylline m paroxysmal oirdiac 
dyspnea, Nov., 1744 
Third venereal disease, 

'Pliroat indaimnation in, systemic (iis 
Scliusing.with treatment. Mm-., 

Tlmmibo-aiigiitis obliterans, March, 

Thrombophlebitis, acute, July, 
‘postpartum prevention and treat- 
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Vaginal discharges, causefe, May, 761 
Vaginitis, May, J(>l 
gonorrheal. May, 761 
miscellaneous causes, May, 

Sia and leptothrix. May, 770 

fits »>■. 

stomach, 

Variola, Sept., 

■'htirh.gic, Sep,.. 
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and treatment, 619 
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